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Courtesy Science Service 


Dr. Caldwell was a charter member of the Central Association of Science 
and Mathematics Teachers, President of the Association 1905, 1906, and a 
guiding force of the organization throughout the years. He was elected 
Honorary Member of Central Association in 1934. 


Dr. Otis W. Caldwell died July 5, 1947, five days after he was 
stricken and was buried at New Milford, Connecticut where the 
Caldwells had enjoyed living in their own home since 1931. 
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The early home of Dr. Caldwell was Lebanon, Indiana. He 
attended Franklin College, receiving the B.S. degree in 1894. 
He was granted the LL.D. degree by Franklin in 1917. After 
leaving Franklin College he pursued the work of his chosen 
fields, botany and education, in the University of Chicago, re- 
ceiving the Ph.D. degree in 1898. He was assistant in botany at 
Chicago 1897-1899. In 1899 he became head of the department 
of biology in the Eastern Illinois State Teachers College at 
Charleston. He held this position until 1907 when he became 
associate professor and later professor of botany and head of 
science teaching in the School of Education in the University of 
Chicago. He left Chicago in 1917, going to Columbia University 
where he was professor in Education in the Teachers’ College 
until 1935 when he became emeritus professor. 

In Columbia University Dr. Caldwell was director of the Lin- 
coln Experimental School, 1917-1927; director of the Division 
of School Experimentation, 1920-1927; and director of the 
Institute of School Experimentation, 1927-1935. 

Among his published works are numerous papers that ap- 
peared from time to time in science and education journals, and 
books as follows: Laboratory and Field Manual of Botany, 1901; 
Plant Morphology, 1903; Practical Botany (with J. W. Bergen), 
1911; Introduction to Botany, 1914; Laboratory Manual of Gen- 
eral Science (with others), 1915; Then and Now in Education, 
1923; Biology in the Public Press, 1923; Open Doors to Science, 
1925; Introduction to Science (with Curtis), 1929; Biological 
Foundations of Education (with Skinner and Tietz), 1931; Biology 
for To-day (with Curtis and Sherman), 1933; Do You Believe It? 
(with Lundeen), 1934; Everyday Biology (with Curtis and 
Sherman), 1940; Everday Science (with Curtis), 1943; and 
Science Remaking the World, as editor (with Slosson), 1923. 

National organizations in which Dr. Caldwell was active 
include the following: American Council of Human Relations; 
American Foundation for the Blind; Near East Relief; Near 
East Foundation; N. E. A. (chairman of the Committee on 
Reorganization of Secondary School Science, 1915-20); Society 
of Advanced Education; National Parks Association; Society of 
Naturalists; American Botanical Society; A. A. A. S., fellow, 
general secretary 1933— (chairman of Committee on Place of 
Science in Education, 1924-, member of the academy con- 
ference of junior science organizations); Sigma Xi; and the 
Central Association of Science and Mathematics Teachers. 
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The death of Dr. Otis W. Caldwell removes from our midst 
one who was a great teacher and leader, a wise counsellor, an 
untiring worker, and loyal friend. Thousands of workers in the 
fields of science and education throughout the country mourn 
his passing. As a teacher, he ranked among the greatest. He be- 
lieved that the scientific method of procedure was among the 
greatest of man’s inventions, and that its application to methods — 
of teaching would not only revolutionize the teaching of science 
in particular, but could profoundly influence thinking in other 
fields. Moreover, he was confident that in time the thought level 
of the common man could be raised to a point where critical 
thinking would enter into his evaluation of events and a higher 
type of citizenship result. Throughout life he worked for the 
implementation of that belief. 

His success was not due to scholarship alone. It was his 
dynamic personality, his reverence, his integrity, his fair- 
mindedness, his keen sense of humor, and his outstanding ability 
to state very simply and clearly even the most profound scien- 
tific concepts, which made him the inspiring and influential 
leader which many of us have known him to be. 

Always, his methods emphasized the practical. He believed 
in learning to do by doing, and his laboratory was a forerunner 
of the present-day workshop. He used common, obvious, every- 
day examples—not those miles away. We recall the observation 
about the teacher who on a rainy day while teaching a first 
lesson on canyon formation used lantern slides of the Grand 
Canyon rather than the canyons actually growing on the hill- 
side outside her classroom. 

He pointed out in all of his teaching the supreme value of the 
development of understandings as opposed to the assemblage 
of isolated facts. This stands out in all of his writings and pub- 
lications. 

We in Central Association of Science and Mathematics 
Teachers, Inc., have had a very special interest in Dr. Caldwell. 
He was one of the founders of our Association in 1902, a charter 
member, our president in 1905 and in 1906, a wise counsellor, 
able leader, and a most liberal contributor to SCHOOL SCIENCE 
AND MATHEMATICS for many years. He was made an Honorary 
Member for life in 1934. 

Dr. Caldwell’s influence became truly national in scope as an 
outgrowth of his appointments as chairman of the N. E. A. 
Committee on Reorganization of Secondary School Science and 
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chairman of the A. A. A. S. Committee on Place of Science in 
Education, and his positions as director of the Lincoln Experi- 
mental School of the Columbia University Teachers College for 
ten years and director of the Institute of School Experimenta- 
tion for eight years. His earlier work for cooperation between 
science teachers locally and regionally gradually took on a 
national aspect and culminated in the organization of the 
American Science Teachers Association as an affiliate of the 
A. A. A. S. This organization has recently combined with the 
science group of the N. E. A. to form the National Science 
Teachers Association which is an affiliate of the A. A. A. S. and 
a department of the N. E. A. 

Dr. Caldwell lived to see a degree of unity in the cooperation 
of regional associations of science teachers into one of national 
scope, the emergence of a sequence in science courses from 
grade one through the junior college, and the dissemination of 
scientific knowledge on a vast scale through Science Service, an 
institution for the popularization of science. Dr. Caldwell was a 
powerful force in the new mode of education in our country. 

Through the courtesy of Science Service, we are permitted to 
include the text of an undelivered radio address by Dr. Caldwell 
on the subject, Progress—Read to Learn. The explanatory note, 
together with the address appeared in the issue of Science News 
Letter for July 19, 1947. 

“At the time of the annual meeting of Science Service, Dr. 
Caldwell, who was a trustee of Science Service, nominated by 
the American Association for the Advancement of Science, pre- 
pared for delivery over the CBS network an evaluation of the 
public’s uses of printed pages about science. Because of illness 
Dr. Caldwell was not able to deliver this on the radio and 
Science News Letter now publishes it as a final message from Dr. 
Caldwell.” 

“During my three quarters of a-century a lot of things have 
happened to the reading public. In our childhood we were con- 
stantly urged to learn to read. Ever since those childhood days 
we have been reading to learn. Indeed no child has made much 
progress until his emphasis on learning to read has shifted to 
reading to learn. Each one of us should always be improving his 
reading habits, and many adults constantly do so. Reading with 
enjoyment, understanding, and growth in culture has become a 
major interest of millions of people. 

“I well remember when my reading was restricted to The 
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Youth’s Companion, The Herald and Presbyter, the Sunday 
School leaflet, a weekly newspaper and an occasionally borrowed 
volume of Dickens or other novelist. 

“Though we then lived in a county seat town, the nearest 
public library was thirty miles away. Even the best public 
library didn’t possess much of the best reading material. Not 
much then existed, as compared with what may be had today. 

“The scope and nature of American education has changed. 
Everybody may now have an education provided he has a little 
of the necessary gray matter. We even waste a lot of educational 
time trying to educate a minority who do not possess the 
‘makings,’ because a little education has become the shibboleth 
of social respectability. Anyway, our American education has 
produced millions of high school, college and university gradu- 
ates, nearly all of whom can benefit through the use of modern 
reading material. Educated men and women in all walks of life 
constitute a new reading public. It is new in size and new in the 
scope of its interests. . 

“No aspect of human learning is more important than science. 
Its astonishing new knowledge appeals to almost everyone. The 
benefits to humans are hard to measure but are very great. And 
probably most important of all, the ways of working of sci- 
entists seem likely to affect thinking and action of people in 
general. 

“People understand much of our science these days. Atomic 
energy means something to most readers even though paris of 
it are yet unknown to those who know most. If those who write 
and who speak will always be as clear as they can be, plenty 
of folks will understand. New words are not a bother whenever 
new ideas are reused as the vital things for which new words 
exist.” 

KATHARINE AND JEROME ISENBARGER 


A NEW CATALOG 


“Slidefilms and Motion Pictures—To Help Instructors”’ is the title of a 
new catalog of selected visual teaching aids produced and distributed by 
the School Service Department of The Jam Handy Organization. This 
booklet lists discussional slidefilm kits, sound slidefilms, and educational 
sound motion pictures for vocational training and classroom use. All sub- 
jects have been selected for timeliness and adaptability to current teaching 
trends and instructors’ needs. Free copies of this new catalog may be ob- 
tained by writing to The Jam Handy Organization, 2821 East Grand 
Boulevard, Detroit 11, Michigan. 


OUR 1947 CONVENTION 
TEACHING TRENDS AND TECHNIQUES 


The Central Association is planning what promises to be a 
very interesting and profitable two-day program for its members 
and friends. The Convention this year is being held at the Edge- 
water Beach Hotel in Chicago on November 28 and 29. Under 
the general theme of Teaching Trends and Techniques, the 
speakers will bring you up-to-date on subject matter, methods, 
and materials. 

We present here a list of a few of the speakers and some of the 
subjects to be discussed. The Yearbook should reach you by 
November 1. Turn to it in order to examine the complete pro- 
gram. In case you do not receive a copy, write to Mrs. Geraldine 
R. Johnson, Washington High School, Indianapolis, and ask for 
one. 

SOME OF THE SPEAKERS 


Dr. A. C. Ivy, Ph.D., M.D. Vice-President of the University 
of Illinois in charge of the Chicago Professional Colleges, 
will discuss “‘Some Ethical Implications of Science.”’ 

Percy L. Julian, Director of Research for the Glidden Chemi- 
cal Company is a former teacher and is recognized as one of 
the world’s authorities in the field of organic chemistry. 
The isolation of soybean protein and its preparation for 
commercial use is one of his achievements. 

Samuel K. Allison, Professor of Physics and Director of the 
Institute of Nuclear Studies will discuss the peace-time use 
of atomic energy. 

Raleigh Schorling, Professor of Education and Head of De- 
partment of Mathematics in the University High School, 
University of Michigan. 

Carl F. Jensen, Lamp Engineer for Westinghouse Electric 
Corporation, will give a demonstration-lecture on lighting 
and illumination. 

Shailer L. Bass, Assistant General Manager, Dow Corning 
Corporation will discuss silicones. 

James R. Irving, Maine Township High School, Park Ridge, 
Illinois, “The Teaching of Fundamental Chemical Reac- 
tions Can be Fun.” 

Ira C. Davis, Professor in the Teaching of Science, University 

of Wisconsin, ‘Policies Vital to the Continued Growth of 

the C.A.S.M.T.” 
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H. G. McMullen, Deerfield-Shields High School, Highland 
Park, Ill., “Scientific Methods in the Junior High Schools.” 

M. F. Rosskopf, John Burroughs School, Clayton, Mo., 
“Consumer Mathematics at the Junior High School Level.” 

Glenn O. Blough, Specialist in Elementary Science Education, 
U.S. Office of Education. 

Harold P. Fawcett, Ohio State University, ‘‘Materials and 
Procedures for Teaching Geometry.”’ 

Butler Laughlin, Principal, Harper High School, Chicago, 
“Science for All.” 

Morton Malter, Center for the Study of Audio-visual Mate- 
rials, University of Chicago, ‘““The Use of General Science 
Textbook Illustrations.” f 

G. P. Cahoon, Ohio State University will present a bibliog- ) 
raphy of materials useful in teaching Physics. 

Robert Grubb, Shortridge High School, Indianapolis, will 
will present a series of demonstrations useful in teaching 
Physics. 

K. Lark-Horovitz, Purdue University, ‘“Twentieth Century 
Physics.” 

Chauncy Harris, University of Chicago, ‘““Land Utilization.” 

Harry Lathrop, Normal University, “Map Clinic.” 

Cecil B. Read, University of Wichita, will discuss textbooks 
in Mathematics. 

Radio Corporation of America, Lecture-Demonstration of 
Electronic Equipment. 


TRIP 


A committee is working out plans for a trip to the Adler 
Planetarium and to the Museum of Science and Industry for 
Saturday afternoon. Special programs are to be provided for our 
group. Watch for further details. 


HoTEL RESERVATIONS 


Hotel rooms are still difficult to obtain on short notice. Rooms 
at the Edgewater Beach start at $4.90 for a single room, at $3.85 
per person for a double room. The management points out that 
these prices are subject to change. 

Insure yourself of a room by making your reservation now. 
Write to M. H. Baumann, Edgewater Beach Hotel, Chicago. 
Mention the C.A.S.M.T. Convention. 


FROM A MECHANISTIC TO A MEANING- 
FUL PROGRAM OF ARITHMETIC 
INSTRUCTION: A SUGGESTED 
APPROACH 


D. CARTER 
Birmingham Public Schools, Birmingham, Michigan 


Whatever one’s connection with a program of arithmetic 
instruction may be—writing, publishing, selling, organizing, 
supervising, or teaching, he cannot ignore the popularity of 
being a proponent of ‘‘meaningful” arithmetic. Although it is a, 
hopeful sign that this theory of instruction is gaining widespread 
recognition and reception, there are signal hazards for the 
movement in this wave of popularity. 

Are we, for instance, going to allow ‘meaningful’ arithmetic 
to become another fad in American education? We are not im- 
mune from the evils of faddism. Witness the unfortunate misin- 
terpretations of Progressive Education. We are just recovering 
from the ill effects of superficial understanding and misapplica- 
tions of its tenets. 

Are we, moreover, likely to pay lip service to the movement 
but continue blithely on with traditional patterns of instruction? 
Are we equally in danger of adopting the more obvious and su- 
perficial aspects of the ‘“‘meaning”’ theory, trying them without 
adequate understanding of their real nature and purposes, and 
concluding that “‘meaningful” arithmetic is an admirable theory 
of instruction that is impractical in the classroom? 

Or, shall we determine to bring real scholarship and tireless 
effort to bear in effecting a significant reorganization and revita- 
lization on our programs of arithmetic instruction? Here is a 
challenge that faces us today. 

In view of the foregoing considerations, the purpose of this 
paper is to cite some of the problems of conversion and to sug- 
gest a promising course of action. Before proceeding to a dis- 
cussion of these problems and procedures, it seems desirable to 
define the terms “‘meaningful”’ and “mechanistic” arithmetic. 

“Meaningful” arithmetic is that system of arithmetical in- 
struction which emphasizes the development of an intimate 
understanding of the nature of our number system and a work- 
ing knowledge of how it functions. Arithmetic is ‘‘meaningful”’ 
when it is understood as a related system of ideas. The ‘“‘mean- 
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ingful” approach to instruction begins with the development of 
number concepts through concrete experiences and proceeds 
gradually to the abstract phases by means of a systematic pro- 
cess of concept building. Understanding is the key note of this 
theory of instruction. It does not preclude the use of repetitive 
practice. Neither does it deny the value of automatic responses 
as an efficiency factor. It does emphasize, however, that drill 
must always follow and never precede understanding. 

“Mechanistic” arithmetic, on the other hand, places major 
emphasis upon the mechanical manipulation of number forms. 
It is best typified by the traditional and familiar ‘‘drill” theory 
of instruction which relies chiefly upon identification of respon- 
ses, memorization of facts, and repetitive practice to realize its 
major goal of computational efficiency. 

I come now to a consideration of the actual task of converting 
to a model of instruction quite different in design from the one 
with which most people are familiar. The major task is the 
reorientation of teachers in regard to the “meaning”’ theory. 
Many learned arithmetic from a course of instruction which 
largely ignored meanings. Few teachers have received the kind 
of preparatory training that stressed number relationships and 
developed the principles of teaching for understanding. Their 
training has been of the “‘mechanistic” kind. Therefore, retrain- 
ing is necessary. 

There are two aspects of the problem of retraining teachers. 
The first is the modification of attitudes. Teachers are, in the 
final analysis, the key people whose acceptance or rejection of 
the “meaning” theory will determine its success or failure. Be- 
cause it is not easy to change attitudes, several obstacles must 
be overcome. First, there is the matter of inertia. It is easier to 
adhere to a fixed course and a set plan of procedure than to 
change one’s patterns of thinking and acting. Second, it is dis- 
comforting, psychologically, to alter attitudes and beliefs that 
have become fairly well crystallized. Again, it demands more of 
one’s energy and ingenuity to teach the meaningful aspects and 
intricacies of our number system than to cite rules, demonstrate ~ 
processes, and assign practice material. Moreover, many are 
prone to ignore the probability of greater teaching efficiency 
from the long view through a more painstaking development of 
arithmetical understandings. 

The second aspect of the problem is not entirely separate and 
distinct from the first. It is the task of retraining teachers to 
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develop their own mathematical competencies especially in 
regard to understanding our number system. In order to teach 
arithmetic meaningfully, teachers must be familiar with the 
salient characteristics of the number system and understand its 
inner connections. 

Experience has forced me to conclude that many teachers do 
not possess adequate arithmetical knowledges and skills. To 
illustrate, consider attendance reports. What would be the re- 
sult, for example, if directions simply called for computing the 
percent of attendance for a current month instead of giving 
step-by-step instructions for computing it? Those who have had 
responsibility for checking and compiling such reports know 
what is involved. I am still mindful of the primary teacher who 
insisted that the percent of attendance must equal one hundred 
ten because her computations checked. An extreme case to be 
sure, but an example of occurrences too frequent to ignore. 

In changing to the ‘‘meaningful’”’ model of instruction, the 
problem of curriculum modification is another conversion task. 
This is a complex operation involving many local factors such as 
philosophy of education, school organization, community atti- 
tudes, and related factors. Hence, only general principles can be 
cited here. Number experiences should always be apprepriate to 
the maturity levels of children. This necessitates greater flexi- 
bility of currciulum, better provisions for meeting individual 
differences, and more appropriate spacing of learning. More 
attention should be paid to the concrete approach as a medium 
for developing basic understandings and for introducing new 
concepts. For the child who is poorly equipped to do abstract 
thinking, many of his arithmetic experiences might continue on 
the concrete level throughout the period of formal schooling. 
Finally, curriculum revision should be founded upon intelligent 
interpretation of research data. 

The immediate problem is how to proceed to change from a 
“mechanistic” to a “meaningful” program of instruction. In 
view of the problems cited, what specific steps should be taken? 
~ I suggest a four-step course of procedure. 

1. Launch a well-planned, carefully organized program of in- 
service training designed to develop insight and under- 
standing of the “meaning” theory and to demonstrate 
actual procedures for teaching arithmetic meaningfully. 

2. Provide follow-up assistance to teachers in working out the 
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problems and procedures of teaching arithmetic meaning- 
fully in the classroom. 

3. Provide instructional materials that favor the “meaning” 
theory. Encourage teachers to select and devise materials 
that assist in building understandings for children. Free 
teachers from the requirement of adhering closely to 
sterotyped curriculum guides and courses of study. En- 
courage experimentation. 

4. Use techniques and instruments of evaluation consistent 
with the major objectives of the ‘‘meaning”’ theory. 

In my opinion, certain practices should govern the organiza- 

tion of an in-service training program. 

First, use a concrete rather than an abstract approach. It is 
good pedagogy to avoid the excessive verbalism so characteristic 
of educational practice. A series of lectures delivered at a group 
of weary teachers at the end of a day’s work is not conducive to 
favorable attitudes and efficient learning no matter how quali- 
fied the speaker. Rather, we must find a more favorable time and 
get teachers involved in doing; constructing concrete teaching 
materials and demonstration aids, reading, discussing, thinking, 
experimenting, and carrying on research. 

Second, use a multiple approach. To present new ideas and 
concepts in a variety of ways is sound educational practice. 
Workshops, tnformal discussion, demonstrations, exhibits, visi- 
tations, and reviews of visual aids are possibilities. 

Third, promote the development of key teachers in strategic 
locations and at various grade levels. Encourage teacher leader- 
ship in applying the principles of ‘“‘meaningful” arithmetic and 
in doing experimental teaching. It is possible to develop a nuc- 
leus of demonstration personnel by this means. 

Fourth, the promotion of an effective plan for improving the 
quality of teaching is an administrative responsibility. Boards 
of education must provide the funds necessary to effect such a 
program. 

Followup assistance to teachers should be on a service basis. 
Teachers must feel that they are being given a helping hand 
rather than just critical analyses of their attempts to apply the 
basic principles of the ‘‘meaning” theory in the classrooms. 
Many feel insecure in attempting anything new or difierent. 
Strong administrative support and warm encouragement must 
be given those who try out new methods. 
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_ Certain generalizations may be made regarding the task of 
changing from a “mechanistic” to a “meaningful” program of 
arithmetic instruction: 

1. The task is not an easy one. It will demand the best think- 
ing that we can bring to it. Whole-hearted, untiring effort 
will be needed to effect significant accomplishments. 

2. The greatest problem is the re-education of teachers so 
that they will understand thoroughly the basic principles 
of “meaningful” arithmetic in order to give their best to 
improving their teaching. 

3. Considerable time will be required to bring about even 
partial changeover. We must not become discouraged over 
temporary reverses, The long view is essential to success. 

4. The new model will contain many of the basic features of 
the old. The changeover will never be complete. “‘Meaning- 
ful” arithmetic cannot be isolated in a pure state. The most 
we can hope for is a change of emphasis and a gradual 
modification of practice. 

5. Prospects are bright. Many teachers are aware that arith- 
metic is “in the air’. Many are ready and anxious to be 
given the “‘Go”’ sign. If we provide the training, encourage- 
ment, and the help they need, the task of conversion is 
well begun. 


NORCROSS NOW AT THE AMERICAN 
INSTITUTE OF PHYSICS 


Mr. Cleveland Norcross, formerly Executive Secretary of the Office of 
Scientific Research and Development, has been appointed Assistant Direc- 
tor of the American Institute of Physics. Mr. Norcoss assumed full time 
duties at the Institute’s office at 57 East 55 Street, New York on July 1. 
Mr. Norcross’ resignation from the OSRD, the government agency which 
coordinated the work of scientists during the war, was made possible by the 
planned discontinuance of that agency. 

Dr. Henry A. Barton, Director of the Institute, explained that in creat- 
ing the post of Assistant Director and calling Mr. Norcross to fill it, the 
Institute is recognizing and providing for the increased responsibilities and 
activities which physicists and their organization are now called upon to 
undertake in cooperation with government, industry, education and other 
professional fields. 

The number of physicists has trebled in ten years. Industrial laboratories 
and government agencies, as well as colleges and universities are still un- 
able to obtain for their staffs as many physicists as they urgently need. 
These circumstances, together with the public’s recognition of physics as a 
primary source of industrial strength and national security, have enor- 
mously increased the administrative burdens of the Institute. 
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ELEMENTARY ELECTRICITY—APPLIED 


JOHN STERNIG 
Glencoe Public Schools, Glencoe, Illinois 


Most of us verbalize well about how experiences which 
children have in school should be real and related directly to 
their lives. In actual practice, however, it is often easier said 
than done. This is true in the field of science as well as any other 
curriculum area. 

For instance, electricity is a subject which is very commonly 
taught in elementary schools—as a subject. Children show a 
natural interest in it and Bang! we throw the whole book at 
them. Too often, what began as an interest ends as an aversion. 
Sometimes we try to cover too much ground, sometimes our 
material or presentation is too abstract. Too often, the only 
thing children do about it is read or listen. 

The activities to be described here are some which have 
proved worthwhile with children, which have held attention, 
increased interest, and which seem to have a direct bearing on 
everyday living out of school as well as in. 

Take the matter of fuses for instance. We all recognize that 
knowledge about fuses, their purpose and function is useful. Too 
many adults show a woeful lack of understanding of even the 
purpose of a fuse. In an experience with electricity fuses can be 
dramatic and fascinating. It is not enough to give the routine 
facts; let’s show how a fuse works and why. We can have demon- 
strations with a model fuse that makes it unnecessary to blow 
real fuses each time. Besides real fuses do not allow observers to 
see the connections and what really takes place. 

A model fuse can be made very simply by putting two stove 
bolts through a block of wood about one inch apart with two 
nuts on each. This unit is then connected in series into a light 
cord as shown in the first illustration. 


A strand of fine copper wire is then strung between the two 


bolts and your fuse is ready to go. Dozens of strands of fine wire 
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can be taken from an old piece of electric light cord after the 
insulation is removed from the outside. This fuse can now be 
used in demonstrations and has the advantage of being in the 
open where all connections can be seen. With young children it 
is always well to have the complete circuit shown as clearly as 
possible in all electrical connections. 

First show the normal operations of a circuit by connecting 
the cord to a light socket, or, to show the path of the current 
better, by holding the ends of the wires against the proper con- 
tact points on a bare bulb. This latter method must naturally 
be done with caution. The bulb glows and nothing happens to 
the fuse since the single strand easily carries the current needed. 
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Then connect the cord to a heater element or to a toaster. These 
will draw enough current to cause the fuse to melt. However, it 
will melt slowly and probably allow the element to glow mo- 
mentarily so that the whole action is easily observed, with no 
dramatic incident. 

Now twist the end wires of the cord together to make a short 
circuit. When the cord is now plugged in again the fuse will 
literally “blow up” with a dramatic burst of light, smoke and 
sound as the wire vaporizes. 


Obviously these demonstrations are to be done by the teacher, 
not the students, and the usual precautions in dealing with 110 
volt current must be taken. Children can repeat the same experi- 
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ments using four dry cells wired in series-parallel to give three 
volts and enough amperage. 


They can use flashlight bulbs in place of the 110 volt lamp. 
The rest will work as indicated above. Many variations will oc- 
cur to teachers and children once the equipment is available for 
real experimentation. 

To have meaning there must be some explanation of what 
happens. It is assumed that most readers have the subject mat- 
ter background for doing this so I wish to suggest only one phase, 
an arithmetic correlation. 

The 100 watt bulb did not blow the fuse. The 1000 watt 
heater element did. So did the short circuit. Why? A fuse blows 
when more current (amperage) flows through it than it can 
carry. The relation of Watts-Amps-Volts must then be made 
clear. 

WATTS EQUALS AMPS. TIMES VOLTS 


AMPS. EQUALS WATTS DIVIDED BY VOLTS 


Even a fourth grader can do the arithmetic if you let him use 
100 volts rather than 110 to avoid decimal quotients. Then a 
100 watt bulb takes 1 amp. A 1000 watt heater takes 10 amps. 
Since the fuse wire we use carries two or three amps. it will hold 
the bulb but not the heater. And of course, in a short circuit 
where dozens of amps. may flow the fuse not only melts, it 
vaporizes. 

The transition to real fuses can then be made. Each child 
should be encouraged to have daddy show where fuse boxes are 
at home and how they work. This often puts daddy on the spot 
and makes him do some learning with his child—not a bad 
idea. 

In school further work can be done in discussion and with 
blackboard examples like the following 
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(SAMP. FUSE 


2-100 Ww. BULBS W. TomSTER /-GooW COFFEE 


MAKER 
10 AMPS 6 Ames 
— 


(8 amps — Fuse Blows / 


This helps children see why fuses sometimes blow out from 
overloads and what overloads are. You can then point out why 
the cause of the blown fuse should be investigated before a new 
one is put in. There are dozens of variations to this theme of 
fuses but these may be enough to start ideas going.Z 

Another easily overlooked phase of electricity is the measure- 
ment of current consumption by a meter. The principles of how 
a meter works are not nearly as important here as the economics 
of the matter. Here again arithmetic comes into real use. Have 
children examine the meters at home and study the bills with 
daddy. Bring some bills to school and discuss them. The follow- 
ing activities will be called for very naturally that way :— 

How does one read a meter? Even fourth graders have been 
able to do this after the system was explained and practice 
given both in school and at home. We shall not go into details 
here. Compton’s Encyclopedia carries a good description under 
METERS for those interested. 

The term kilowatt hours then needs explaining. They already 
know what a watt is and can easily see that 1000 watts is a 
kilowatt if the prefix is explained in other measures to show that 
it means 1000 units in the metric system. Then help them see 
that 1000 watts used for one hour becomes a kilowatt hour and 
that this is the unit by which electric energy is sold. 

Assuming an average cost of five cents per kilowatt hour you 


can do some good arithmetic in computing the cost of lights in 


school or at home. It is then logical as well as practical to discuss 
why lights should be turned off when they are not being used. 
Suppose a large classroom has 10 fixtures, each with a 300 watt 
bulb. The lights would use 3000 watts or 3 kilowatts per hour 
and would cost 15 cents every hour they burned at the five 
cents rate. You could get into step rates with older children if 
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you wished. When this kind of computation is carried to the 
whole building the children see clearly that lights do cost money 
every single day and should not be wasted. The same kind of 
figuring makes a fine home activity with the parents and makes 
real live stuff out of arithmetic. Naturally many more learnings 
come from activities of this sort. 

Fuses and meters have been only two of many scores of ex- 
periences in electricity which might be treated in this way. The 
reader can carry the thoughts on for homself. We can make our 
work with children more meaningful only as we deal with real 
problems. We owe it to ourselves and to our students to become 
more conscious of where these real life situations are to be found, 
and to recognize them when they come up. Then having found 
them, let’s use them. 


ANNOUNCEMENT OF AMERICAN COUNCIL ON EDUCATION’S 
1948 TEACHER EXAMINATION PROGRAM 


Arrangements are now being made by the American Council on Educa- 
tion for the establishment of examining centers for the ninth annual ad- 
ministration of its National Teacher Examinations. 

The examining centers are conducted in cooperation with school systems 
and teacher education institutions. 

Superintendents and boards of education in many localities require 
teaching applicants to present National Teacher Examination records. The 
examination results are used as one of the factors in the selection of teach- 
ers. 
The Teacher Examinations are also administered in connection with 
teacher education programs in colleges and universities, both at under- 
graduate and graduate levels. The examination profile is used for student 
guidance and self-study of strengths and weaknesses in areas measured by 
tests. The tests are frequently used as comprehensive examinations for 
undergraduates and as qualifying examinations for graduate students. 

Used in combination with additional information such as that provided 
by records of experience, academic marks, ratings of various aspects of 
personality, etc., the Teacher Examination results can contribute materi- 
ally to the attainment of education’s fundamental goal, the provision of the 
best possible instruction for young people in the schools. 

The American Council on Education welcomes the use of its examina- 
tions by any school system or College, provided assurance is given that the 
examination results will be used wisely in combination with other significant 
information concerning the prospective teacher. 

Arrangements for the establishment of examining centers should be 
made by superintendents of schools and college officials before November 
1, 1947. Correspondence regarding cooperation in the project may be 
addressed to David G. Ryans, Associate Director, National Committee on 
Teacher Examinations, American Council on Education, 15 Amsterdam 
Avenue, New York 23, New York. 


PURPOSEFUL AND MEANINGFUL CHEMIS- 
TRY LABORATORY WORK 


HERMAN R. RAHN 
Wells High School, Chicago 


A visitor to a science laboratory may not be impressed with 
the learning situation in the light of our high objectives in indi- 
vidual experimentation. Upon quizzing the pupils he might find 
that they did not know why they were performing an experiment 
and, more serious still, they did not know what they were doing. 
Further, the presence of much conversation appears general 
enough that a science apparatus supply company calls attention 
to the situation by means of a printed card. This card states that 
the first five letters of laboratory (labor) and not the last seven 
(oratory) make for accomplishment. 

To improve the above learning situation various methods 
have been employed. When the pupil fails to read the purpose of 
the experiment as printed on the instruction sheet, the purpose, 
introduction and directions may be read by the group as a 
whole. Adequate introduction of the experiment by previous 
classroom lecture and discussion is necessary though often 
neglected. The foregoing, however, are not effective for the 
inattentive pupil, the absentee, or where the work is highly 
individualized. 

Surveys made among my beginning chemistry pupils reveal 
that students elect this subject for a variety of reasons. Seven- 
teen per cent of the pupils enroll for vocational preparation. 
They want to be physicians, dentists, nurses, engineers, chem- 
ists, etc. Forty-five per cent study chemistry because of its im- 
portance in everyday living. Thirty-eight per cent elect the 
subject to “complete a four year science sequence.”’ The pupils 
in the latter group feel that this fourth year of science supplies 
the finishing touch to their one year each of general science, 
biology and physical science or physics. 

One effective procedure of several I have tried to make lab- 
oratory work more purposeful and intelligible, is having the 
pupil reason out and state at the top of the laboratory direction 
sheet his own purpose in performing each experiment. Before a 
pupil can do this he must know what the experiment is about. 
He may have to read material on the subject if he did not learn 
through introduction by the teacher and class discussion the 
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nature of the experimental work to be done. Then, too, the pupil 
must know how the exercise is related to his main objective in 
taking the course. The responsibility for knowing why he is 
doing the experiment and what he is doing now rests where it 
belongs—on the shoulders of the learner. 

To illustrate the foregoing we may consider the case of a girl 
who plans to be a nurse and is contemplating performing the 
laboratory exercise on chlorine. Before she can determine why 
she should do the exercise she must know what chlorine is and 
how it is related to the work of the nurse. Upon discovering that 
chlorine is used to make our drinking water safe, and that 
chlorine is deadly if inhaled and not uncommonly the cause of 
people being sent to the hospital, and that many chlorine com- 
pounds are used in medicine, she will experience the need for 
being acquainted first hand with this important gas. In reading 
about chlorine and by participating in class discussions on this 
element the pupil will learn much of the ‘“‘what”’ as well as of the 
“why” involved in purposeful and effective laboratory work. 
(Pupils are not troubled much about the “how” of laboratory 
work since the directions in laboratory manuals are quite spe- 
cific.) 

In having the pupil reason out his specific purpose in perform- 
ing an experiment some interesting observations have been 
made. In the beginning pupils are reluctant to write down their 
purpose because they haven’t any other than that they are re- 
quired to, or think that they are required to, perform the ex- 
periment. One pupil in considering a laboratory exercise 
couldn’t find any reason why he should do the experiment. The 
logical conclusion was that the experiment need not be per- 
formed. On the other hand pupils, in keeping in view their main 
objective in electing the course, have discovered the need to do 
other experiments not listed in their laboratory manual. 

For the student studying chemistry for general interest and 
everyday usefulness, ordinarily prosaic experiments are made 
quite practical by linking them to everyday living. The chem- 
istry of photography, often studied in December, is made of 
immediate import by the construction of photographic greeting 
cards. One pupil who had made his own cards remarked that he 
had made for three cents what were selling commercially for 
three and four for a dollar. Before the end of the Christmas 
vacation he had capitalized on his new knowledge and skill to 
net several dollars. In a similar way the etching effect of hydro- 
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fluoric acid is put to real use by the construction of artistic glass 
valentines. 

Occasionally pupils bring in practical problems for laboratory 
study. For example, a serious soap shortage prompted pupils 
to inquire whether they could make soap in quantity to be used 
at home. As much fat as was possible was mustered and a thirty 
pound batch of soap was made. The soap was then divided, each 
pupil receiving one and one-half pounds of soap for each pound 
of fat he contributed. This fine, pure, unadulterated soap met an 
urgent need of cleaning home and clothes. 

The making of the soap resulted in a number of unforeseen 
“by-products.” A parent of one of the pupils stated that she 
now realized how a knowledge of chemistry can be used as a 
tool to do work. An enthusiastic pupil was prompted to draw 
a flow sheet for making soap on an industrial scale. Although 
the plans differed in some “minor” details from apparatus em- 
ployed by Procter and Gamble, the thought that evolved the 
drawings was of a high calibre. 

An experimental problem which arises with the pupil is well 
started on its way to completion. The pupil knows much of the 
“why” and of the “what” of his own problem; he seeks to find 
the “how” of the experimental procedure. Laboratory work of 
this type is distinguished by retention of what the pupil learns, 
an amazing disposition to investigate on his own initiative and 
by a wholseome attitude on the part of both parent and pupil 
towards learning and towards the school. 

By having pupils reason out their specific purposes in doing 
each laboratory exercise and by meshing the laboratory work to 
their needs and interests, the work of the pupils is made more 
purposeful and meaningful. Perhaps the minister in our high 
school district who stands at his study window observing pupils 
on their way to school has noticed a quickening and an eagerness 
in their gait. 


DR. RAINEY SELECTED FOR JEFFERSON AWARD 


Dr. Homer P. Rainey, president-elect of Stephens College, is the 1946 
recipient of the Thomas Jefferson award for the advancement of democracy 
in the field of education. The award was presented on April 13, in New 
York City, at a meeting of the Council Against Intolerance in America. 
The honor was bestowed upon Dr. Rainey after balloting by more than a 
thousand organizations concerned with the advancement of democracy in 
America and five hundred newspaper editors throughout the country. 
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HOW TO INCREASE NATURAL RESOURCE 
PLANNING AND CONSERVATION EDU- 
CATION IN OUR SCHOOL PROGRAM 
THROUGH BIOLOGICAL SCIENCE! 


E. LAURENCE PALMER 
Cornell University, Ithaca, New York 


It was just thirty years ago that I attended my first meeting 
of The American Nature Study Society. That was the ninth 
annual meeting of the Society, and I remember without review- 
ing much that was said at the meeting. Particularly do I remem- 
ber during those early meetings the emphasis given on the study 
of real things. I remember Miss Conover of Detroit and Miss 
Hadley of Kalamazoo and C. M. Weed and plenty of others 
contending that a thing was not nature study unless it was 
based on the study of a real thing before the learner. On this 
basis they ruled out much that dealt with real things in geog- 
raphy but involved vicarious rather than first hand sensory 
experience. I remember the arguments they and others had with 
the late Van Evrie Kilpatrick to the effect that you really could 
have some good nature study outside of a school garden. Those 
discussions helped form my philosophy of what true nature 
study is and in all of the innovations that have been proposed 
in the intervening years I have seen little that appealed to me as 
being superior to what represented the pooled judgment of those 
earlier leaders. 

I believe we now represent the oldest organization in the 
country concerned with science and nature teaching now that 
the Department of Science Instruction of the National Educa- 
tion Association has become the National Science Teachers 
Association.2, We were a well-established organization before 
the National Council of School Garden Supervisors became the 
National Council of Supervisors of Nature Study and School 
Gardening and later became the National Council of Elemen- 
tary Science which I understand is about to be revived. The 
even younger National Association for Research In Science 
Teaching is I understand either changing its name or starting 
all over again. To my mind there must be some reason why with 
all of these changes we as a group have continued to function 

1 Presented at The American Nature Study Meeting, Boston, Mass., December 28, 1946. 


? The Central Association of Science and Mathematics Teacher is an older organization but originally 
it did not include the Elementary Science Section.—Ed. 
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while the others waxed and waned. Either we are a stubborn 
bunch or we have an idea that is fundamentally sound. Maybe 
a little of both in the situation. 

I am glad that all of these organizations have come into 
being. I wish them all success because I am sure that eventually 
they must recognize the merit of our philosophy and either 
adopt it directly or indirectly under some other name. 

Now for this conservation business. The first paper I gave 
before this organization I gave in 1919. It was published in the 
February 1920 “‘Nature Study Review” and was entitled, ‘‘How 
the Cornell Rural School Leaflet Hopes to Teach Conservation 
Through Nature-Study.”’ While I have changed somewhat in 
my views as to methods during those intervening twenty-seven 
years I am sure that much of the philosophy I formulated from 
the early leaders of this organization has remained the same and 
many of my convictions have been strengthened by the threats 
that have been presented by rival philosophies. I feel I must 
quote a few sentences from that earlier paper to make myself 
clear here. In that talk in 1919 I said as follows: “It is easy 
enough to say to a teacher, “Teach conservation’ or “Teach 
patriotism,’ but it is another thing for that teacher to instill into 
her pupils the spirit back of these words. This cannot be done 
by the teaching of definitions or by requiring that children 
memorize a set of rules drawn up by others. Greater reliance 
may be placed upon the individual who comes to a conclusion 
himself as to what is right and what is just than upon one who 
learns a statement but has no evidence to back up the truth 
of that statement.” I pointed out that an effective program should 
help the child ‘realize that besides being responsible for his 
own prosperity he owes a similar responsibility to others; that 
he is a part of a balance which for his own happiness and that of 
others of this and of future generations must not be upset.” I 
then went on to outline specific éxperiences that might well pro- 
vide a rational background for understanding the interdepend- 
encies that exist in this world of ours and that can best be 
appreciated by those who can speak from experience and not 
from hearsay. 

As evidence that this philosophy has not had universal sup- 
port, I may point out how in the Thirty-first Year Book of the 
National Society for the Study of Education, elementary 
teachers were told that the first thing to do was to look to the 
authorities for help. On page 18 of the Science Teachers Bulletin 
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published by the New York State Science Teachers Association 
last week, we find the statement “The best single source for 
science knowledge for the teacher is in the texts she will use in 
her grade.”” Knowing the elementary science texts that are in 
commonest use today, I can only say to that statement, ‘God 
forbid.” I agree with the writer of that last statement when she 
says that ‘“The regular classroom teacher is the one who should 
teach the science in the elementary school, not a science special- 
ist,” but I cannot agree with her that she should look first and 
with greatest confidence to the elementary texts for her help. 
Vivian Gould the writer of the above statement, ends her paper 
ably when she says “I believe that today more than ever before 
we cannot overestimate the need for thinking by science- 
minded people. The very question of national survival, let alone 
the problem of providing a good way of life, can be seriously 
affected by the kind of science education we give our schools.” 
With that I am sure I can agree though I doubt if I would agree 
with her wholly on what kind is most to be desired. She quotes a 
former president of this society, Elliott R. Downing, as follows: 
“Government of the people, by the people, and for the people 
is safe only when they can think clearly or at least recognize 
clear thinking. Democracy must be able to detect the fallacies 
of propaganda.” How can you detect what is false and what is 
true if you use only the statements of others to support your 
argument? Should we in nature study look to the elementary 
texts for a basis for our convictions? One such text published 
in this fair city and written by three men high in the ranks of 
professional science education and responsible for the failure or 
passing of thousands of youngsters in high school biology shows 
us a picture of a seed of bean and the fruit of corn and attempts 
to treat them as homologous parts of a plant. They give an il- 
lustration labelled to show how the hilum in the bean seed is 
homologous with the embryo in the corn fruit. Somehow I can- 
not look to these sources for authoritative information and for 
guidance in determining where we should go in nature educa- 
tion, in science education or in conservation education with the 
confidence evidenced by others. That book was published six 
years ago. This error and plenty of others have been called to 
the attention of the authors. To my knowledge they have not 
been corrected. Where do we go from here? I’m afraid I go in 
another direction even if I have to go it alone. 

In these days when the Russians ride around the streets of 
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Darien in American lend-‘ease cars to tell American vessels to 
get out of their port in twenty minutes or else, when a real 
understanding of science must be a part of every responsible 
leader we must do some sound thinking. We cannot continue 
to elect a president on the recommendation of Judy Garland 
who on election eve sings, “If yu’ vanta vin, yu’ vanta vin, yu’ 
gotta gitouten vote.” We did that at least once and look where 
we are now. We don’t even know what commitments we have 
with the Russians though I understand Elliott who has just re- 
turned from headquarters may someday tell us all about it. 

But you may say what has all this to do with conservation 
and particularly with biology’s part in it. Well, it happens that 
much of the conservation practices are determined by politicians 
who are elected by those who graduate from our schools and if 
we don’t now recognize the challenge of our positions then we 
might as well give up and call it quits. Even if some of our 
economists do not seem to be able to recognize that addition 
builds more reserves for emergency than does subtraction, then 
at least the rest of us find it out at this time of the year when we 
begin to think of paying that income tax with what we do not 
have left after the Christmas holidays. 

Conservation is wise use and wisdom is based on knowledge 
and the capacity to use it. We have a man-sized job on our 
hands if we are in any way responsible for improving the wisdom 
of those who determine what we do with the natural resources 
still available to us for use. Sure we agree with a speaker at the 
last National Wildlife Conference who said that half of the prob- 
lem of wildlife management concerned itself with the manage- 
ment of men but even the men who manage the men should 
know about the organisms on which those men are to some ex- 
tent dependent. This is where the biology teacher comes into 
the picture. He should be able to know the essential things that 
make life a renewable resource tick. He should be broad-minded 
enough to recognize that biological science has many ramifica- 
tions, that it is not all morphology, physiology, taxonomy, 
cytology, histology, or even ecology. There are economic aspects 
and there are practical tricks of the trade that must be under- 
stood by the teacher if he expects to hold the confidence of the 
practical man*who deals with living things. I know a biology 
teacher with a classroom full of boys who know theirjbirds well, 
with boys who trap, fish and hunt, who can live outdoors in the 
severest weather and like it and yet those boys say that the 


= 
3 
4 
4 
23 
4 
~ 


NATURAL RESOURCE PLANNING 621 


biology teacher has nothing that interests them although they 
admit he is a “swell guy” and they don’t want to hurt his feel- 
ings. What lost opportunity there is in that situation. That 
teacher may have had ample course work of a sort in his training 
period but he certainly did not have anything to help him make 
the most of his present opportunity. 

Thirty-three years ago I heard a former president of this 
organization for the first time. It was Otis Caldwell speaking at 
a meeting of the lowa State Teachers Association. I could not 
believe my ears when he told us that a majority of those who 
were teaching biology had never had a course in biology in their 
lives and he defined training in biology as consisting of having 
had a course in it at the high school level. That statement of his 
made me mad and I set out to prove that he was wrong. Instead 
I found that he was right, a characteristic which I have generally 
but not always found te be the case with him during the inter- 
vening years. I was appalled at that situation and it got my 
dander up and made me take more seriously my job of giving 
biology training to prospective Iowa teachers. I’m glad that he 
made me mad. Fortunately, during the intervening years I have 
had other experiences from others that have helped stimulate 
my efforts. Within the last year I had occasion to seek a suc- 
cessor to Dr. Johnson who succeeds me on this program. Some- 
day I am going to write up what I found, but I can assure you 
that if the Iowa situation disturbed me thirty years ago the 
general situation had disturbed me this last year. While I found 
from Caldwell that a majority of the Nebraska high school 
biology teachers had not had biology, I was not prepared to 
learn that today there is an associate professor of science educa- 
tion with a doctorate in science education from a major eastern 
university who from his record has never had a college course in 
science in his life at either the graduate or undergraduate level. 
He wrote me that he had audited courses in physics, chemistry, 
horticulture and ceramics in a summer school without credit but 
he felt perfectly qualified to teach at the college level a whole 
array of college sciences. Worse than that he had a long list of 
college professors willing to back him in that ambition. That 
guy is training science teachers to meet the problems of the 
atomic age in the community, the state and the nation. 

At the other extreme in the school system we find kinder- 
garteners being advised to prepare for the atomic age by study- 
ing the birds in the park according to the following directions, 
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directions that I used in the current issue of Nature Magazine 
on the School Page. 

According to the kindergarten leaders youngsters of kinder- 
garten age should build towards world security by the following 
observations, “In our parks, the doves and sparrows feed to- 
gether and the smaller birds are never tyrannized over by the 
larger. The bad-mannered sparrows are quite out of place among 
the doves; yet the latter never become contaminated by sparrow 
conduct, nor do they attempt to force these badly-mannered 
birds to conform to their own ‘higher standards of living.’ Per- 
haps they know intuitively that development is a step-by-step 
process. Children in kindergarten usually manifest a similar 
intuition. It is possible that world security would be more easily 
won did their elders consider the doves and the children.” I 
rather doubt if this news release for American Education Week 
by the National Kindergarten Association deserves the pro- 
longed comment I gave it in the current issue of Nature Maga- 
zine. Fortunately for the state of our national defense the same 
release advises that at least one day of the week be devoted to 
the perfection of those primitive weapons of our defense, our 
teeth. It is hard to understand how anyone with basic training 
in biology or even in the observation of birds in the park or 
children at play could come to any such philosophy as that 
developed above. And if such leadership is willing to advance it- 
self in the field of world security can we expect it to sit back and 
not try to carry the torch for conservation if we give it the 
chance. The college professor who had never had a college course 
in science in his life although he has a doctorate in science educa- 
tion claims that he is qualified to teach at the college level 
courses in nature study, physics, chemistry, biology, general 
science, geology and agriculture. I wonder how he happened to 
miss suggesting that he could teach conservation at all levels. 

Now, what should biology contribute to the success of work 
in conservation. Some might say that we should teach only the 
basic biologic science that we learned in college without trying 
to learn anything from the practical man who deals every day 
with the natural resources that support our civilization. Some 
others may say that we should forget the academic science and 
follow Richard Jefferies who said that the average sportsman’s 
philosophy was ‘Love God, honour the pheasant, and to Hell 
with the rest.” 

A little over a year ago Mr. David Turner decided that he 
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really wanted to know what the ideal training was for work in 
wildlife conservation. With the help of funds I procured from 
the American Nature Association and the Wild Life Institute he 
took the trail and visited practically all of the training centers 
in the United States and Canada. He got approximately 800 
experienced people working in wildlife work to fill out an im- 
possible questionnaire. I didn’t think he would get away with it 
but he did. These workers represented 29 categories of activity 
ranging from sanctuary superintendents to government agency 
heads and college professors. Each was asked to indicate the 
training he considered essential for anyone wishing to take over 
the duties he himself held. Every one of these categories stated 
that it was essential that workers in the field have the following 
courses to do reasonable work: elementary botany, elementary 
chemistry, ecology, English composition, wildlife conservation 
principles, and elementary zoology. Accepting 75% as represent- 
ing a better than average judgment and eliminating by that per- 
centage the biased judgment of highly-trained specialists we find 
our list of essentials increased to include the following: ecologic 
botany, systematic botany, geology, mathematics, statistics, 
physics, public speaking, wildlife conservation techniques, com- 
parative anatomy, entomology, icthyology, invertebrate zool- 
ogy, parasitology, animal physiology and systematic zoology. 

It was surprising that there was almost no support for work 
in bacteriology, range management, agriculture and oceanog- 
raphy. I rather think that the pooled judgment of this group is 
is good though I certainly would give greater emphasis to bac- 
teriology, to physics and to earth science than do they. 

Now of course we cannot limit our conservation teaching to 
people who have had all of the courses proposed by these pro- 
fessional workers in the field of wildlife conservation. We will 
have to help the situation through workshops and refresher 
courses led by experienced leaders who recognize not only the 
problems of natural history in the field but the problems modify- 
ing the viewpoints of human beings. I am somewhat concerned 
about some of these workshops and refresher efforts but not too 
much so. There is often a real danger of going off half-cocked. 
Anyone willing to assume responsibility for such a program in 
some institutions is likely to find himself given the leadership 
to which he is not entitled. It would seem that one of the major 
efforts at present should be directed towards getting the trained 
specialists to recognize an obligation to help in the teaching 
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field. Your program will give ample consideration to the work- 
shop idea. In the last year from Cornell we have had other 
graduate students than Mr. Turner investigating this whole 
story of conservation education and we have a bigger crop 
coming on for the next few years. You will hear from Mr. 
Mouser who has been visiting the various training centers to 
see first hand what is going on and Dr. Miller who has visited 
many camps for much the same purpose. We are trying to follow 
in these studies the practices and philosophies I learned from 
the earlier leaders of this Society, namely that of seeing things 
in their natural setting rather than reading about them from 
catalogues and questionnaires only. 

Iam sure that in New York State we have made some progress 
to assure a sound Conservation Education program. Ten or 
fifteen years ago when I first got some funds from the American 
Nature Association to begin studies of Conservation Education 
I had to explain to the dean what I meant by it. The head of 
our forestry department thought that it meant simply getting 
together useful information. The chief public relations man in 
the State Conservation Department wrote a rather vitriolic 
letter to the effect that he felt no obligation whatever to contact 
the public except through press releases. All that has changed. 
Two weeks ago today we had civil service examinations for 
Conservation Education positions with salaries running from 
$3600 to $5800. Over forty took the examinations and each of 
these had passed preliminary screenings that guaranteed ade- 
quate practical and academic experience to assume a place of 
leadership. I like to think that these new positions and the serv- 
ices they will provide the State will mean a new understanding 
of conservation, of education and of state service. I feel reason- 
ably sure that biology teachers in our state who want help will 
be able to get it. I don’t know who will be appointed to these 
positions though I do know a number of people who made ap- 
plication for them. If they are representative of the whole group 
and of those who get the appointment I am not going to worry 
about the future. At least one of my wishes will come true. We 
will have in responsible positions some adequately trained and 
experienced personnel. I rather think that that situation is 
sufficiently unique to warrant comment here. In addition, within 
the last twenty-four hours I have seen some prospectuses for 
new openings in Federal agencies and these call for trained 
people, not opportunists. This is all to the good, and I hope that 
you agree with me. 
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ON COURSES ON RECENT DEVELOPMENTS 
IN SCIENCE 


STANLEY W. Morse 
San Francisco State College, San Francisco, California 


San Francisco State College is not a graduate school in the 
sense intended by Powers and Stickler' in their article on “Why 
Not Courses on Recent Developments in Science?”’ However, 
the college has been offering courses in Recent Developments at 
frequent intervals during the summer session and recently 
during the spring semester of 1946. 

There are two types of courses of this nature that are e needed 
to meet varied needs: 1. Courses for the specialist in a science 
field to bring him up to date on the newer technical develop- 
ments in his field and, 2. Courses designed for the non-specialist 
such as teachers of science at the secondary or a lower school 
level who must have some understanding of the operation and 
an appreciation of the implications of various new developments 
without requiring a thorough knowledge of the technical details 
of the equipment. Courses of the first type seem to be a respon- 
sibility of the technical schools or of the universities. The courses 
at San Francisco State College have been of the second type, 
the students attending the courses having been mostly teachers 
in the elementary and junior high school fields. 

In the fall of 1945 the popular magazines and newspapers 
were running articles on subjects such as radar, loran, sonar, 
electronics in general, and atomic energy. Feeling that teachers 
should have more information on these subjects than was given 
in the articles, it was decided to attempt an “‘in service’’ course 
for teachers to cover recent advances in physics. The city school 
authorities were consulted with the result that the course was 
to be open to teachers in any grade and in any field, not limited 
to the more specialized physics or general science teachers. 
Notices were sent to the school administrators in the bay area 
who notified their teachers of the opportunity. The course was 
scheduled in the late afternoon for two hours per week during 
the spring semester of 1946. The instructor was a chemist who 
had been an electronics officer in the Navy. 

It had been hoped that the course could be designed for sci- 
ence teachers at the high school level since the college had re- 


1 Philip N. Powers and W. Hugh Stickler, “Why Not Courses in Recent Developments in Science?” 
Scnoor ScreENCE AND MATHEMATICS 46: 811-817, Dec., 1946. 
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cently been authorized to give a fifth year of work and the gen- 
eral secondary credential. The wishes of the school administra- 
tors required a change in planning, a change that was confirmed 
when a survey was made of the backgrounds of the students at 
the first class meeting. Nineteen reported, four were from high 
schools, the rest mostly in the elementary field. About half had 
little or no background in either chemistry or physics or had 
been out of these fields for some time. Therefore, it was neces- 
sary to spend quite a bit of the allotted time in building up 
backgrounds in the fundamentals of electricity and atomic 
theory needed for any sort of scientific discussion of electronics 
or atomic energy as demonstrated by the atomic bomb. The final 
class enrolment was seventeen, including two high school teach- 
ers one of whom was a teacher in the social sciences. 

The course started with the electrical concept of matter, fun- 
damental electrical ideas, then applied electronics, and ended 
with atomic energy. The work was developed by means of dem- 
onstrations, discussions, and student practice with simple elec- 
tronic circuits involving Ohm’s and Kirchoff’s laws. RC circuits 
were considered in a semi-quantitative manner. This basic 
work led into a discussion of the fundamental parts of radio cir- 
cuits, the operation of the cathode ray tube, and photoelectric 
phenomena, all leading to the consideration of radar, loran, 
sonar, television, frequency modulation, induction heating, and 
the electron microscope. The last few meetings reviewed the 
ideas of atomic structure and presented a background for some 
discussion of atomic or nuclear energy. 

It is difficult to measure the success of such a course presented 
to a group with such widely differing backgrounds. Student re- 
action for the most part seemed favorable. The instructor was 
pleased with the response as illustrated, for example, by the 
ability of most of the class to understand how scanning can be 
accomplished in a cathode ray tube. The general opinion seemed 
to be that although none of the class members were experts in 
any of the ideas covered, they nevertheless had a much greater 
idea of what was going on and an appreciation of the possible 
implications of these recent developments on their work as 
teachers in an increasingly more complicated scientific world. 


Technical education is the exaltation of manual labour, the bringing of 
manual labour up to the highest excellence of which it is susceptible —W. 
E. GLADSTONE. 
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HIGH SCHOOL PHYSICS—YES OR NO! 


James B. Davis 
Lower Merion Senior High School, Ardmore, Pa. 


The need for 15 credits in order to graduate, one or two of 
these credits in the field of science, presents the only reason a 
vast majority of our students report to high school physics 
teachers at the beginning of a new school year. 

Can we as physics teachers make the entry into the field more 
attractive? Can we create a better incentive for the prospective 
student? Shall we make the entry more selective? Shall we insist 
on certain prerequisites? 

To answer such questions it is the purpose of this paper to 
present a plan that may arouse more interest on the part of the 
pupils, and more thorough investigation on the part of the 
teacher. 

The paper will present in order, the following items: 

I. THE IMPORTANCE OF SCIENCE IN A SECONDARY SCHOOL CUR- 
RICULUM. 

Il. THE IMPORTANCE OF PHYSICS. 

III. THE INTELLECTUAL DEMANDS NEEDED FOR SECONDARY 
SCHOOL SUBJECTS AS COMMONLY TAUGHT IN THE SCHOOLS. 

IV. WHAT THE PUPIL MAY EXPECT FROM A COURSE IN PHYSICS 
IN A SECONDARY SCHOOL. 

V. THE PROSPECTS OF PHYSICS AS A CAREER. 

VI. A SELF ADMINISTERED INVENTORY TEST ¥OR PUPILS. 

With such information at his disposal a student will know 
where he is going, why he traveling that way, and what he may 
- expect to find at the end of the trip. He may also take stock of his 
own qualifications to find out if he is suited for such a venture. 


l. THe ImporTANCE OF SCIENCE IN A 
SECONDARY SCHOOL CURRICULUM 


Quoting Anton J. Carlson, Professor of Physiology, Uni- 
versity of Chicago, and Chairman of the Executive Committee 
of the American Association for the Advancement of Science: 

“The minimum core of science in liberal education must in- 
clude: (a) mastery of the scientific method, the principles of 
experimentation, and controls in experiences; (hb) the funda- 
mentals of human biology in health and disease; (c) the fun- 
damental forces and processes in the universe. All these things, 
not on the basis of the guesses or the philosophies of the ancients, 
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but derived through application of the method of science. 

“This science core is, in my judgment, an essential part of 
the mental preparation necessary for a worthwhile approach to 
the social studies. Youth which has not had the training of such 
a science core does not have the understanding and the mental 
maturity to participate in much of that which is attempted in 
high school under the title of social studies. 

“This education at the high school level is even more impor- 
tant than at the college level, for the high schools reach more 
students. As to the mental maturity or immaturity of our high 
school population, I am certain that a large part of the high 
school students can master the above science core had we the 
facilities, the vision, and the men and women who could really 
teach it. 

“Science has indeed disturbed the traditional humanities, not 
so much by crowding the curriculum as by questioning ancient 
and easy answers and interpretations. Science bows to no man, 
not even to the ‘hundred great books’ of the past. Yes, science is 
an iconoclast, a disturber of faiths and dreams, a challenger of 
nostalgia. But science is a product of man, and science changes 
significant parts of man’s environment faster than does raw 
nature. Science creates new problems important in the lives of 
all the people. The science core in liberal education must pro- 
vide an understanding of these changes and problems lest we 
perish.” 

Those high school students who are able to acquire a thorough 
knowledge of physics, chemistry, and mathematics, and who can 
show initiative and practical imagination, should consider be- 
coming industrial physicists, thus “getting in on the ground 
floor” of one of the fastest growing professions. If they are in 
the top tenth of the high school class in physics, chemistry, and 
mathematics, they should seriously consider going to college 
with physics as the major subject. A few paragraphs such as the 
following may start them on the right career. 


Progress in SCIENCE is due to the ability and perseverance of many 
men and women. Lack of wealth is unimportant, but knowledge and initi- 
ative are essential. 

Michael Faraday was the son of a blacksmith. At the age of 22 he became 
janitor of the Royal Institution in London. After twelve years of intensive 
study he became the Director of the Royal Institution. The researches of 
this ex-janitor are primarily responsible for our whole electrical industry 
and all modern civilization that depends upon electricity. 
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Marie Curie started research on radio-activity while a poor graduate 
student in the University of Paris. She is famous for the discovery of 
radium. 

John Brashear was a country boy born in Fayette County, Pa. By hard 
work in the physical sciences he was able to found an industry which makes 
optical instruments of the highest grade. He was voted one of the outstand- 
ing citizens of Pennsylvania. 

Henry A. Rowland, born in a small town in Wayne County, Pa., did 
research of the highest order in heat, light, magnetism and electricity. He 
built the famous ruling machine at Johns Hopkins University for making 
accurate optical gratings with 20,000 lines to the inch. 


Il. THe ImMportTANCE OF PuHysiIcs 


Why study physics in high school? Because programs of study 
are often concerned only with history, literature, problems of 
democracy, languages. No matter how important such studies 
may be, we need to inform ourselves about quantitative sub- 
jects: mathematics, physics, chemistry, in order that we may 
have a well-rounded education. Because physics deals with 
topics which are so fundamental that they touch our lives at 
every turn. From the instant when we awake in the morning 
until we go to sleep at night we deal with physics and its applica- 
tions. Try making a list of these points of contact, putting each 
under one or more of the following headings: states of matter, 
mechanics, heat, electricity, light, sound, electronics. The in- 
vention of the steam engine changed western Europe and North 
America from regions of little towns and small industries to re- 
gions of great cities and giant enterprises. It caused steam rail- 
ways to replace stage coaches, ocean liners to supplant sailing 
vessels. And subsequently before our eyes the airplane, the 
rocket, radio, and nuclear developments are compelling the 
peoples of the world to unite for mutual benefit and protection. 
Mathematics, physics, chemistry, and engineering mould and 
direct the courses of history, literature, and government. To 
understand the liberal studies one must know the sciences that 
underlie them. 

No one, with just his own hands, (unaided by science) can 
produce enough food, clothing and shelter to maintain a civilized 
standard of living for himself and family. Until comparatively 
recently, there were only two ways to get a civilized standard of 
living: (1) organized slavery, whereby the slaves all had a sub- 
standard scale of living in order that each one might contribute 
a little to the high standard of the slave owner, and (2) frequent 
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wars of aggression in which the victor stole the goods of the con- 
quered. Americans, and a few others, are trying the experiment 
of using machines as slaves. Such machines are often called 
“abor-saving” machines. They should be known as “productiv- 
ity-increasing”’ machines. Such machines are slowly but surely 
changing the face of civilization. They are our only alternative 
to war and human slavery. They call for the best brains of each 
student-generation. Suppose that every piece of clothing had to 
be woven by hand, that every yard of thread had to be spun by 
hand, that in sewing a shirt, a dress, or a suit of clothes, every 
stitch had to be taken by hand,—at today’s prevailing wages how 
much would it cost to make a shirt, a dress, a suit? How many 
shirts and suits of clothes could a man afford to buy in his life- 
time? How many dresses could his wife afford to buy? Today’s 
clothing prices are made possible only by the mechanization of 
the textile industries. Mechanization has made it possible to 
multiply each textile worker’s output to such an extent that a 
shirt is no longer a royal present from a king to his favorite 
noble; instead, every school-boy has several shirts and every 
school-girl has several dresses. 

The mechanization of any industrial or agricultural process 
always involves the direct application of the principles and laws 
of physics: mechanics, lubrication, electricity, magnetism, elec- 
tronics. A portion of each of these is taught in high school 
physics; much more is taught in advanced courses in college. 
Would modern civilization be possible without ice machines, 
telephones, spark plugs, radio, or electric lights? All these in- 
ventions and many more depend for their existence upon prin- 
ciples discovered by physicists. Physics is making a greater 
contribution to these changes than all the economists, sociolo- 
gists and politicians. To understand modern civilization you 
should study physics and its supporting subjects, chemistry 
and mathematics. You should prepare yourself to live in a 
science-minded world by studying all the mathematics, chemistry, 
and physics that your abilities and time will permit. The ap- 
plications of physics touch our lives at every turn. We find them 
in every room in our homes. We find them in the clothes we wear 
and in the cars we ride. Physical principles underlie every fac- 
tory process and the design of nearly every factory product. 

Every student in high school of average caliber or above owes 
it to himself to study physics. A general knowledge of physics is 
an essential part of a modern education. 
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What does an industrial physicist do? He applies the prin- 
ciples of physics (often along with the principles of chemistry 
and other subjects such as metallurgy and ceramics), in an 
effort to enable his company to manufacture: (1) products of 
the same quality at lower costs, (2) products of higher quality 
at the same cost, (3) new products for which there is a demand 
or for which a demand can be created. He also tries to find new 
uses for his company’s existing products. All these activities 
help to broaden his company’s sales-base, and help to meet, or 
even to anticipate competition, thus providing “business in- 
surance’’ for his firm. Business insurance involves greater cer- 
tainty of dividends for the stockholder, greater certainty of 
jobs for the employee, and better and cheaper products for the 
public. The political, economic, and social by-products of the 
work of industrial physicists have tremendous possibilities. Can 
you think of any profession in which you could make your life 
count for more? 


III. Tue INTELLECTUAL DEMANDS NEEDED FOR 
SECONDARY SCHOOL SUBJECTS 


“We took 48 school subjects and had 80 highly competent 
persons mostly graduate students and professors here at Stan- 
ford, give their judgment as to the amount of intelligence which 
they thought was required to master each subject. By combining 
all these expert judgments we got a pretty reliable scale as to the 
intellectual demand of each subject as it is commonly taught in 
the schools. 


1—Physics 18—Spanish 33—Mechanical Draw- 
2—Chemistry 19—General Science ing 
3—Trigonometry 20—Physical Geog- 34—Painting 
4—Latin . raphy 35—Vocal Music 
5—Zoology '21—U. S. History 36—Modeling 
6—Biology .22—Physiology and 37—Manual Training 
7—Geometry Hygiene 38—Singing 
8—German 23—Civics 39—Cooking 
9—Algebra 24—Arithmetic 40—Military Training 
10—Botany 25—Grammar 41—Freehand Drawing 
11—Debating 26—Agriculture 42—Spelling 
12—Composition 27—Dramatics 43—Shop Work 
13—Journalism 28—Instrumental 44—Typewriting 
14—French Music 45—Athletics 
15—Ancient History |§29—Geography 46—Physical Training 
16—Literature 30—Nature Study 47—Folk Dancing 
17—English History 31—Reading 48—Penmanship”* 


32—Bookkeeping 


' Wiggan, A. E. “An interview of L. M. Terman of Stanford University,” American Magasine, No- 


vember, 1926. 
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If the above is any criterion, it can readily be seen that 
physics cannot be studied successfully by all high school stu- 
dents. There is need for selective guidance and personal inven- 
tories. 


IV. WHAT THE Puprt MAy EXPEctT FROM A COURSE 
IN Puysics IN A SECONDARY SCHOOL 


Physics is essentially a system of explanations—answers to 
the questions WHY, WHAT, and HOW on the behavior of in- 
animate things— 

WHY? WHY? WHY? 


WHY should shears for cutting metal have short blades and long handles? 

WHY can you lift a 1000 pound load with a pinch bar, a block and tackle 
or a jack screw? 

WHY does a steel ship float? 

WHY does a baseball curve? 

WHY are dew and rain drops round? 

WHY does pouring oil on the surface of stagnant pools kill mosquito lar- 
vae? 

WHY should the curves on a highway be banked? 

WHY does a linen towel absorb moisture faster than one of cotton? 

WHY do air bubbles collect on the walls of a glass of tap water allowed 
to stand in a warm room? 

WHY is summer heat often oppressive before a shower? 

WHY is it easier to make a snow ball when snow is near its melting 
point than when it is very cold? 

WHY does change in temperature of a room affect the tone of a*piano? 

WHY do glass plates sometimes break when ice cream is placed on them? 

WHY does the pressure in an automobile tire go up when the tempera- 
ture rises? 

WHY does the air escaping from a tire valve feel cool? 

WHY does the engine of a car become too hot if the oil supply is low? 

WHY would we in a cold room rather walk barefooted on a wool rug 
than on linoleum? 

WHY in making ice cream is the freezing mixture placed in a wooden 
vessel and the cream in a metal one? . 

WHY may covering a plant with paper prevent its being frozen? 

WHY is frost more likely on a night when the sky is clear than when it 
is cloudy? 

WHY does the inside of a closed parked car in the sunshine get much 
hotter than the air outside? 

WHY does snow remain on high mountains through a hot summer, even 
when exposed to the direct rays of the sun? 

WHY might one reasonably expect a heavy dew in the morning to be a 
rather sure sign of a clear day? 

WHY does frost form more readily on the roof than on the sides of a 
building? 

WHY is the barometer reading low during a storm and high during fair 
weather? 

WHY does the sound of a passing automobile horn seem of higher pitch 
as it approaches than as it recedes? 

WHY are some voices more pleasing than others? 
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WHY are the strings of a piano mounted over a large board? 

WHY do window panes sometimes rattle when a pipe organ is being 
played? 

WHY does the presence of an audience improve the acoustic properties 
of a hall? 

WHY does the pitch of the sound rise as water is poured into a deep bot- 
tle? 

WHY does an increase in temperature raise the pitch of a wind instru- 
ment and lower the pitch of a string instrument? 

WHY are the strings of a bass viol heavier than those of a violin? 

WHY do the marchers of a band on parade seem, as viewed across the 
football field, not to be in step with the music? 

WHY are troops commanded to break step when crossing a bridge? 

WHY do sounds carry much greater distances on some days than on 
others? 

WHY does a full moon appear larger when near the horizon than when 
over head? 

WHY do blue garments frequently appear black in artificial light? 

WHY is it more economical to transmit electric energy at high voltage 
than at low voltage? 


WHAT? WHAT? WHAT? 


WHAT makes sound? 

WHAT causes an echo? 

WHAT changes take place in the vocal chords as a person sings the as- 
cending scale? 

WHAT prevents a pond from freezing solid? 

WHAT causes the tides? 

WHAT keeps the earth on its orbit? 

WHAT factors determine the heating effect of an electric current? 

WHAT physiological function operates fo maintain normal body tem- 
perature in hot weather? 

WHAT factors determine the mass of a substance that is deposited 
electrolytically? 

WHAT advantages are gained by having lamp bulbs filled with nitro- 
gen? 

WHAT type of spectacle lenses are needed by a person troubled with 
(a) far-sightedness, (b) near-sightedness, (c) astigmatism? 


HOW? HOW? HOW? 


HOW is information relative to the composition of the sun and other 
stars obtained? 

HOW can an astronomer tell whether a star is approaching the earth or 
receding from the earth? 

HOW does the manner of focusing for different object distances as used 
in the camera differ from that as used in the eye? 

HOW is thunder produced? 

HOW is one able to determine the direction of a source of sound? 

HOW may excessive reverberation in an auditorium be eliminated? 

HOW does the pitch of an open organ pipe compare with that of a closed 
pipe of the same length? 

CAN YOU EXPLAIN from the physical point of view: a twinkling star, 
a blue sky, a red sunset, a red rose, a white lily, a rainbow, the wavy a 
pearance seen above a hot road bed, the ghostly appearance of a oe 
roughed lady in the light of a mercury vapor lamp, and many other phe- 
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nomena that can be understood and appreciated only by one who has some 
knowledge of the physics involved? 

CAN YOU EXPLAIN the operation of: a simple lever, a jack screw, a 
pulley block, a siphon, hydraulic brakes, a thermostat, a pressure cooker, 
an electric bell, an electric motor, an electric refrigerator, a camera, a mi- 
croscope, a telescope, a spectroscope, a projection lantern, the telephone, 
the telegraph, the radio, and 101 other devices that constitute an intimate 
and essential part of our modern civilization ?? 


This is the least that one can accomplish in a course in physics 
in most high schools, if he has the desire to become better 
acquainted with the physical world in which he lives. 


V. THE PROSPECTS OF PHysIcs AS A CAREER 


The work of the physicist requires not only special training 
but a special aptitude, an inquiring type of mind and an in- 
satiable curiosity. The investigator is an explorer, and not all 
men are born explorers. There are plenty of students, however, 
who could qualify for a research career who do not know of the 
opportunities that exist in this field. 

“Three avenues are open to the trained physicist: (1) he may 
enter an industrial research laboratory; (2) he may enter one of 
the great government laboratories; (3) he may become a uni- 
versity teacher and investigator. 


“(1) Industrial Research 


The industrial field is absorbing most of our physicists. Indeed 
the demand is so great that the government laboratories are 
finding it increasingly difficult to retain their new recruits, for 
many of whom government employment is but a training and a 
stepping stone to more highly paid positions in the industries. 

“To quote Dr. W. R. Whitney, Director of the General 
Electric Laboratory: ‘It is a noteworthy fact that in recent 
years the industries in all countries have taken part in scientific 
work and have employed a rapidly increasing number of engi- 
neers and scientists. . . . Interest in a new knowledge is no longer 
confined to the universities. ... It is becoming the deliberate 
habit of industries to support the sciences on which they are 
based.’ 

“In describing the research and research facilities of the Gen- 
eral Electric Company, T. A. Hawkins, Engineer with this 
company, says: ‘One of the primary purposes of the research 
laboratory is to glean from the field of science, principles and 


2 Adopted from a Pennsylvania State College Summer Session Bulletin. 
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ideas that industry may make of practical value to the world 
and the world’s material work. Another is to seek the solution of 
problems in manufacturing processes, production and similar 
matters.’ He mentions among the achievements of the General 
Electric Laboratory, the Coolidge X-ray tube, which has en- 
tirely supplanted the earlier types and furnished the medical 
profession with a tool of inestimable value; the gas-filled in- 
candescent lamp, which had its origin in an academic study of 
the laws governing the loss of heat from small wires and an 
investigation of the evaporation of tungsten; the metallized 
filament lamp, which resulted from experiments with a high 
temperature vacuum furnace; the Coolidge cathode ray tube, 
applications of which have still to be made; the atomic hydrogen 
torch yielding temperatures 1000° higher than the oxy-acetylene 
flame; and the Langmuir pump, which produces the highest 
vacuum known. In none of these cases were the practical results 
forseen when the research that made them possible was started. 
Not all important achievements, however, have been thus 
brought about. Many of them, of which drawn tungsten wire is 
a notable example, were the result of persistent and resourceful 
effort directed from the beginning toward a perfectly definite 
goal. The same authority, in another article says: ‘It is the im- 
perious desire for knowledge, for exploring the unknown, that 
actuates the research scientist whether in a university or in the 
industrial laboratory. Science on the one hand has pierced to the 
heart of matter through the atom to the electron and proton, 
the smallest of existing things, and on the other has swept be- 
yond the limits of the stellar universe, in which our solar system 
itself is an insignificant atom, out to other universes more than 
a hundred million light-years away. Chemistry has been re- 
written and a wholly new physics created. And in consolidating 
the gains of this scientific advance the workers have found the 
means for profoundly modifying one industry after another.’ 
“Expansion and development through research were typical 
of German industry before the war, and Germany led the world 
in scientific achievement. But American industry is now taking 
the lead, and this leadership can only be maintained by constant 
research looking to improvement in product and extension of 
knowledge. Speaking of the changed outlook, Frank B. Jewett, 
President of the Bell Telephone Laboratories, says: “T'wenty- 
five years ago we came to the realization that engineering, un- 
aided was incompetent to cope with much that pure science 
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research was bringing to light. In different fields and different 
industries this need for an enlarged attack evidenced itself. 
From small and timid beginnings, two decades have seen the 
growth of great industrial laboratories, which in many instances 
have come to be the central nucleus about which the whole com- 
mercial machine revolves.’ 

“As to opportunities for individual advancement in the in- 
dustries, it is a common experience of research men to reach 
ultimately positions of high executive and administrative re- 
sponsibility. The research laboratory is a direct route to such 
advancement. Thorough training in fundamentals and the 
specialized knowledge obtained through research are the best 
qualifications for administrative work in connection with the 
products of research. 


““(2) Government Service 


The Bureau of Standards has become the greatest govern- 
mental research laboratory in the world. Its work is not confined 
to standardization but covers nearly every field of scientific 
endeavor. Of the purpose and functions of this laboratory, 
Bureau of Standards Circular No. 1 says: ‘Research on problems 
arising in connection with standards is by act of Congress a 
primary work of the Bureau. Progress demands new kinds of 
measurements, new standards, and ever increasing accuracy. 
These with their far-reaching details demand research at every 
point. Research is essentially pioneer work. Pure research in 
science is the fabled goose that lays golden eggs. Its gains are 
best when new knowledge is the aim unharassed by pressure 
for instant use. The Bureau has kept alive its pure research in 
science side by side with its industrial research. Many uses are 
found at once for new research results, in fact so many uses that 
the Bureau must leave to others the full application.’ 

“The Naval .Research Laboratory, a development from an 
emergency war laboratory, is carrying on researches over the 
whole field of physics, from studies of the Heaviside layer in the 
upper atmosphere, which prevents the escape of our radio waves, 
to the application of sound echo methods for determining the 
topography of the sea bottom. 

“The Weather Bureau, the Bureau of Mines and the Coast 
and Geodetic Survey are employing physicists in ever increasing 
numbers. The Geophysical Laboratory of the Carnegie Institu- 
tion is a semi-government laboratory which employs many 
physicists. 
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(3) The Educational Field 


A bulletin of the National Research Council says: ‘The num- 
ber of teachers required for our colleges and universities has 
grown with the rapidly increasing number of students. From 
educators we learn that the demand for an increase in educa- 
tional facilities is not occasioned by a temporary interest but 
by a realization of the value of education and by a response 
accentuated through the adjustment of our educational in- 
stitutions to the more obvious needs of the people.’ The interest 
in scientific research on the part of the industries and the de- 
mand for trained research men have reacted upon our uni- 
versities, giving a tremendous impetus to research. ‘In the large 
educational institutions the teacher is an investigator who may 
select for study whatever field he chooses. He is free to choose 
for investigation any problem that catches his interest and fires 
his imagination.’ 

“Tn every line of activity of the physicist there is thus an in- 
dication of a permanent and increasing demand. A physicist may 
be a teacher, he may combine teaching and research, he may de- 
vote himself to investigation, to development or to a combina- 
tion of the two, or he may become an administrator in industry. 
His opportunities are almost boundless and his attainment is 
limited only by his ability. ’” 


VI. A SELF ADMINISTERED INVENTORY TEST FOR PUPILS 


The following inventory test adapted from a bulletin of the 
National Council of Chief State School Officers, will permit a 
prospective student to test himself and enable him to make his 
own decision in regard to studying physics. 


Pupil Inventory of Personal Equipment for a Course 
in High School Physics. 
Check if 
O 


YES 
1. Attitude 
I have a strong desire to become acquainted with the 
physical world in which I 


2. Physical Fitness 

I am equipped with— 


3 Bidwell, Charles C. “Physics as a Career,” Lehigh University Bulletin, 1932. 
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3. Health Control 


I have good health habits concerning— 


4. Education 


(a) I read for comprehension and can usually express 
3 what I read in my own words to myself as well as 
(c) I like to read about things related to what I am 
(e) I like to observe or examine mechanical devices 
to see how they operate...................... 
(f) I can add 2981.3 and 78102.1................. 
(h) I know how to determine three-fourths of 2}.... 
(i) I know how to determine the number of miles a 
minute the tip of an 8 foot propeller (diameter) 
travels in rotating 2000 times a minute.......... 
(j) I can solve a simple equation for the unknown, 
(k) I can find the distance between two cities by us- 
ing a highway map when the scale is shown, and 
I can tell the direction from one to the other. For 


I can find the distance from Drew to Hamilton... 
And the direction Drew is from Hamilton....... 
(1) If an auto averages 40 miles per hour speed and 
the average for a plane was 160, how long would 
each take for a round trip (neglecting wind)? I 
(m) If they arrived at the Drew Airport simultane- 
ously at 10:32 a.m. I can tell when each started .. 
(n) I understand some of the things about mechan- 
a ical drawing and blue print reading because I can 
‘= fill in the dimensions that are lacking in this 
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Gas Engine Piston 


(o) The distance an airplane can fly after the pilot 
shuts off the motor depends on three things: 
(a) the altitude of the plane, (d) the drag or wind 
resistance which varies according to the size and 
slope of the plane, and (/) the lifting force on the 
wing as the plane speeds through the air. In the 
language of algebra, we simply say Glide L/D 
=A. Each plane has a certain number which 
represents the fraction and this is the lift-drag 
ratio for that plane. This plane has a lift-drag 
ratio of 7 and L/D =7. When no wind is blowing, 
how many feet must this plane be flying above the 
ground when the pilot shuts off the motor if he is 
to glide to an airport that is two miles from the 
point beneath the 


GEOGRAPHY TEACHERS WILL MEET 
AT CHARLOTTESVILLE 


The National Council of Geography Teachers announced that its annual 
meeting this year will be held in Charlottesville, Virginia, on December 27, 
28 and 29. 

The general theme of the programs will be: Functions of Geographic In- 
struction. The first general session will be held on Saturday afternoon at 
two o’clock in Cabell Hall, University of Virginia. The main address will be 
given by a person with a national and international reputation whose name 
will be announced later. 

The four section meetings that will follow the general session will deal, 
respectively, with geographic instruction in the primary school, the elemen- 
tary school, the secondary school, and the undergraduate school in the 
university and college. At the banquet on Saturday evening, the members 
will be addressed by one of the most outstanding figures in education in 
this country, whose name, also, will be announced later. 

One of the highlights of the meeting will be an all-day field trip through 
the Piedmont and Blue Ridge mountains, to be followed by a buffet supper 
scheduled to take place at the Colonade Club, all scheduled for Sunday. 

During the Monday morning session the Council will join the American 
Society for Professional Geographers and the American Association of 
Geographers in a meeting devoted to training geographers for our national 
defense program. 

The officers of the National Council of Geography Teachers are: Presi- 
dent Alfred H. Meyer, Valparaiso University, Indiana; First Vice-Presi- 
dent, Tom Barton, Southern Illinois Normal University; Second Vice- 
President Earl B. Shaw, Worcester State Teachers College, Massachu- 
setts; Secretary Clyde F. Kohn, Northwestern University, Illinois; 
Treasurer John H. Garland, University of Illinois; Editor George J. Miller, 
State Teachers College, Minnesota. 
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THE WOODSY MNIUM IN 
TEACHING MOSSES 


Winona H. WELCH 
DePauw University, Greencastle, Indiana 


While preparing moss plants for the laboratories in General 
Botany this spring, the author observed that plants of ‘‘fruit- 
ing” Mnium cuspidatum (L.) Leyss., the Woodsy Mnium, col- 
lected in late April or early May are very advantageous for 
showing the calyptra, all parts of the sporophyte with spores, 
the antheridia, and the archegonia on the same gametophyte. 
This moss is common in lawns and moist woods. It grows on 
soil and on rotten wood. One of the first signs of spring is the 
appearance of hundreds of green sporophytes on the mats of 
leafy plants of the Woodsy Mnium. The capsules mature in 
May but remain in good condition until August. A mat of 
“fruiting” Mnium cuspidatum may supply abundant good 
material for teaching the entire exercise on moss.* 


* SCHOOL SCIENCE AND MATHEMATICS 47: 503-506, 1947. 


KODAK FELLOWSHIPS OFFERED FOR 1947-48 


Sixteen educational institutions have been offered one or more of 22 
Eastman Kodak fellowships in chemistry, physics, engineering, and busi- 
ness administration for the school year 1947-48, the company announced. 
In addition six similar fellowships are to be sponsored by Tennessee East- 
man Corporation, Kodak subsidiary. 

To supplement the program, the company also has arranged for the first 
time for visits of a few faculty representatives from some of the selected 
universities to Kodak plants in Rochester this summer. 

The fellowships were established by the company in 1939 to enable out- 
standing young scientists to continue their advanced studies in scientific. 
and engineering fields. Since then they have been offered each year with 
the exception of 1944-45. 

The Kodak fellowship program was expanded from six to the present 22 
fellowships in September, 1945, to help reduce the postwar dearth of young 
men with advanced technical training. At that time the awards for study 
in physics, mechanical and electrical engineering, and business adminis- 
tration were added to those already offered in chemistry and chemical 
engineering. 

The fellowships carry no provision requiring the recipients subsequently 
to work for Kodak. 

Selection of the students is made by the university where the fellowship 
is awarded. The only qualifications prescribed by the company are that the 
student must be in the last year of graduate training for his degree, must 
possess demonstrated ability in his major field, a high degree of profes- 
sional or technical promise, soundness of character, and financial need. 
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ATOMIC ENERGY 


AARON GOFF 
Cleveland Junior High School, Newark, New Jersey 


INTRODUCTION TO SCENE I 


In 1898 there occurred one of the most important discoveries 
in the history of science. There is a direct relationship between 
that event and the atomic bomb which changed the course of 
history. 

A group of scientists looking for something else discovered 
that in nature there is substance which explodes slowly. It gives 
off heat. It gives off light and it kills plants and animals. This 
remarkable substance was named “Radium.” 

You've all heard about Madame Curie and her work. Let us 
see how she and her husband made this great discovery. 


SCENE I 


Tables strewn with equipment, rocks, etc. MARIE and PIERRE 
CURIE in work aprons welcome Pro¥. BECQUEREL. 

Pror. B. Good day Madame and Monsieur Curie. It’s a 
beautiful day for a walk. What say we go for a stroll and talk 
over your problems? It’s too nice a day to waste in this pig-sty 
you call a laboratory. 

Prerre. Pardon, Professor, but we are not wasting any time 
as you see in these flasks. I believe we are near the end of our 
search. We have only to complete this filtration and we shall 
know if our method is correct. 

Pror. B. I still think we should go for a walk. I’ve been work- 
ing in my laboratory for weeks now with no entertainment or 
relaxation. 

Marie. Just stay a few moments, Professor, and we may be 
able to join you. Pierre has been working too hard lately, and 
can use the fresh air. Just give us time to test these crystals on 
photographic paper. 

PrerRE. Yes, see, we are hot on the trail of that mysterious 
agent which you were so anxious to find two years ago. Each 
time we have made a separation, we have less of the chemical 
but more of the energy. Look at these exposures. 

Pror. B. This looks like the one I made with uranium ore my- 
self. I remember now. I fogged this paper with a lump of pitch- 
blende. 

Marte. That’s right. The photographic paper was wrapped in 
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black to keep out the light. You showed us how, in one minute, 
the paper was fogged by some unknown form of energy given off 
by the uranium. 

Pror. B. Now I remember it clearly, that day you two came 
to me for suggestions. I told you that you could win your doc- 
torates by revealing the secret of uranium. 

Marie. We seem to be getting closer. Notice how each picture 
gets darker. That means we are getting the force together and it 
is becoming stronger. Each separation we do makes the spot 
darker. We have worked hard but I believe we are on the track of 
some wonderful new form of energy. In this last crystallization 
we are working with only a few grams. That is all that remains of 
the tons of ore with which we started. 

PIERRE. Each time we remove the inactive matter a piece of 
photographic paper wrapped in black tells us where the energy 
is greatest. It has been a long, difficult job. 

Pror. B. You seem to have something there children. Let’s 
get on with the photo test. Unfold that filter paper. Spread it 
out. 

PrerRE. Here’s the sensitized paper. We have had to make 
this ourselves too. It’s too expensive to buy ready made. 

Marte. Get out your watch. Oh, I forgot, it is in the pawn- 
shop. Perhaps the Professor will keep time for us. 

Pro. B. Certainly. Say when. 


(Marie places paper containing crystals on black package 
and signals to the Professor.) 


Marie. I hope this is it. Those crystals are very pure and 
should contain a lot of energy. 

Pror. B. Time! That’s one minute. 

(Pierre shakingly opens package, places white paper in tray, 
holds it up and black spot appears in center.) 

Pror. B. Congratulations my.children. Guard those crystals. 
Place them in a very safe closet. Then put on your best and let 
me take you both out to dinner. I have a hunch that you won’t 
be working in this stable very long. (As the two rush out, he 
muses.) A wonderful discovery. A chemical substance which 
gives off energy like light. A storehouse of energy which never 
burns out. Who knows what this will lead to! 


INTRODUCTION TO SCENE II 
Between the time of the Curies and the use of the atomic 
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bomb, many discoveries were made by many different scientists. 
They knew about each other’s work because science is free and 
knows no borders. An Englishman experimented with radium 
and explained its interesting properties. A Dane studied with 
the Englishman and drew a picture of the atom thirty-five 
years ago. An American built the largest atom smasher and an 
Italian, using invisible bullets got the first clue to atomic energy. 
A few Germans used the Italian’s work to get still more clues. 
The Italian and one of the Germans were driven out of their 
countries by Mussolini and Hitler. They came to America and 
worked with our American scientists. Between 1939 and 1945 
every available physicist in America, of just about every na- 
tionality pitched in to produce an explosive which had never 
been known before. American industrial genius played an im- 
portant part in the manufacture of this new material. This 
brings us to the morning of July 16, 1945, on a desert near 
Alamagordo, New Mexico. 


ScENE II 


K. I almost hope it doesn’t work. It’s an awful thing to have 
on one’s conscience. 

Voice. Zero hour minus five minutes. 

O. If it shortens the war by a few months it will have been 
worth it. 

K. I’m thinking of the future. A weapon like this can be the 
end of civilization if used improperly. I’m frightened when I 
think of future wars. 

D. Every weapon has peacetime uses which outweigh its war- 
time destruction. Invention must stop if we insist upon thinking 
only of the harmful angles. 

O. Yes, fire does harm, yet it is indispensable. Electricity and 
automobiles take thousands of lives, yet they are necessary parts 
of civilization. Think of airplanes, trains, machinery—yes, even 
dynamite. They are dangerous, but invaluable in the work of 
the world. 

Vorce. Zero hour minus four minutes. 

K. I guess you’re right. It has often occurred to me that wars 
come from the thinking of man rather than their weapons. 

O. I’ve always wondered why scientists do not take a greater 
interest in government and politics. Then they could exercise 
control over their inventions. 

D. I hate to see things like this used for harm. War is vicious 
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and uncivilized. We scientists have proved that all peoples can 
get along together. 

K. Come to think of it, where would we be on this project were 
it not for a Pole, an Italian, a Frenchman, a couple of Germans, 
a Dane and just about every other nationality. 

Voice. Zero hour minus three minutes. 

O. The Fascists did us a big favor when they chased some of 
those scientists out of Europe. Their loss was our gain. 

K. This has been one research project in which co-operation 
was not lacking. Everybody pitched in from the start. There has 
never been anything like it on the face cf the earth. 

D. Just think of it. From theory to application in six years, 
over two billion dollars spent, six hundred of the world’s best 
scientists organized and working on one scientific problem. 

K. We had better be getting ready for the blast. Dr. Teller 
warned us not to be caught with our glasses off. Here, use this 
sunburn lotion. 


(They apply lotion and put on dark glasses.) 


O. That’s an interesting angle of this explosion. How far will 
the gamma rays travel through the air. I’m more worried about 
them than about the glare. 

D. If our calculations are correct we have no more to worry 
about than a doctor handling a lead capsule containing radium. 
The ultra violet rays may be rather strong. 

O. But we’ll have to be pretty careful when we examine the 
site of the explosion. 

Voice. Zero hour minus two minutes. 

O. Here’s where I begin praying for that mechanism we worked 
out. It was perfect before we loaded it with uranium. 

D. Can’t you give us some hint as to how you make the thing 
go off? The secrets around here have been kept 100%. The only 
ones who know what the others are doing are General Groves 
and Doctor Compton. 

O. Maybe it’s for the best. I can tell you that we have to 
shoot the small lumps of explosive together almost like cannon- 
balls. Otherwise the explosion would be only partial. It’s a tricky 
gadget, but pretty foolproof. 

K. How far did you say we were from that steel tower? 

O. Five miles, and we have stations further away than this, 
just in case. ' 

K. Whew, I’m getting nervous. 
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Voice. Zero hour minus one minute! All inactive personnel 
lie prone immediately. Face and eyes directed towards ground 
and head away from zero. 

K. This is it, boys. I feel like an infantryman waiting to go 
over the top. 

O. Or the sinner waiting for the crack of doom. 

D. I feel the smallness of it all. Here we are, specks of dust on a 
rock floating through space, and we dare to imitate the bright- 
ness of the sun and stars. 

Voice. Zero hour minus thirty seconds. Metronome takes 
over. 

K. Sound travels one mile in five seconds. We’ll hear it about a 
half minute after we see it. 

O. We’ve got that all figured out. The instruments will meas- 
ure the blast, the temperature and the radiation. 

D. A vast cloud of dust will rise at least five miles into the 
air. We'll feel the blast before the sound reaches us. 

K. I think we had better pray now. 

O. Yes, for the living and for the dead. 


Lights, floods, flashes,—a hush 


D. These glasses aren’t much protection. 

O. It’s brighter than the sun. 

K. I’m sure that at the end of the world, the last man on 
earth will see no greater spectacle than this. 


Organ, Drums, Clatter, Noise 


ScENE ITI. ANNOUNCER 


On December 7, 1941, we were forced into a bloody war. For 
almost four years the United States gave everything. After the 
war, in August, 1945, we had peace of a kind. The absence of 
fighting usually means peace. But today, this earth does not 
have peace. 

Immediately after the bombs struck Hiroshima and Naga- 
saki the Jap radios screamed: 

Jap Voice. ‘“The atomic bomb is inhuman, barbaric, wanton, 
coldblooded, bestial, diabolic and cruel. The wounded were 
bloated and scorched, their legs were burned in a huge blister. 
All green plants from grasses to trees died.” 

ANNOUNCER. Then Winston Churchill, leader of the British, 
said, 

CuuRCHILL, “The bomb brought peace but men alone can 
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keep the peace. The penalty of another war is the destruction of 
civilization as well as humanity itself.” 

ANNOUNCER. The atomic scientists banded together and is- 
sued statements 

Atomic Scientist. “There is no secret left. The principles 
have been known to all scientists throughout the world at least 
five years. Each one of the advanced civilized nations can work 
out the details and can produce an atomic bomb. By using more 
and larger bombs it will be possible in the near future to destroy 
most of the population, industry and military strength of a 
nation in a few days. With rocket developments this may be 
possible in a few minutes. Military control interferes with sci- 
entific research. We cannot work under such restrictions. 

ANNOUNCER. Speeches were made in Congress:— 

CoNnGRESSMAN. ‘‘Why sucha hurry to dump the $2,000,000 000 
product out into a disorganized and crazy world. We ought to 
execute any scientist who gives away any atomic bomb in- 
formation.”’ 

ANNOUNCER. Scientific writers looked into the future. Said 
David Dietz: 

Dietz. “No nation will dare begin a war since it will mean 
the destruction of every nation and the end of civilization. With 
energy abundant as air, there will be no reason for wars. The 
oceans can be mined for minerals with the help of atomic 
energy.” 

ANNOUNCER. Radio Commentator Raymond Gram Swing 
devoted his weekly program to the atomic bomb and its mean- 
ing :— 

SwInc. ‘“‘Atomic Scientists are two or three years ahead of the 
rest of us in thinking of atomic energy. Weapons of war can now 
destroy us. If we do not wish to be destroyed we must end the 
use of all weapons. There is no choice but to end war. We are 
less safe today than we were in 1945.”’ 

ANNOUNCER. Harold Urey, Nobel Prize winner and one of 
America’s greatest living scientists told the world: 

Urey. “I’m a very frightened man. We fear other countries 
and conceal the number of our atomic bombs. There is no de- 
fense against the atomic bomb. Fear of them will lead to 
dictatorship, distrust and war. It all adds up to the most 
dangerous situation that humanity has ever faced in all history. 
I’m a very frightened person.”’ 
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ANNOUNCER. Gerald Wendt, editor of Science Illustrated sees 
into the future: 

Wenpt. “Atom bomb is obsolete. The next war will be fought 
with germs.” 

ANNOUNCER. A new Atomic Energy Commission is formed in 
the U. S. to take over civilian control of atomic energy. The 
chairman, David Lillienthal sees a way to peace. 

LILLIENTHAL. “Start real international law through inter- 
national Atomic Development authority. Let people work to- 
gether this way and soon war will be unnecessary. We have to 
fit this terrific new field of knowledge into the world we already 
know.” 

ANNOUNCER. The United States proposes to share the atomic 
bomb only under certain conditions. Say Bernard Baruch: 

Barucu. “The United States will destroy its atom bombs or 
turn them over to the U. N. only after a system of control of 
atomic energy has been worked out. This plan must provide for 

1. Outlawing the bomb as a weapon. 

2. Punishment for misuse of atomic energy. 

3. Elimination of veto in atomic energy decisions. 

We will then share the bomb with the U. N.” 

ANNOUNCER. The Russians have counter-proposals. Andrei 
Gromyko speaks at the commission meeting: 

Gromyko. ‘“‘The Russian plan for the control of atomic energy 
demands: 

1. Outlawing the bomb. 

2. Destruction of all existing bombs. 

3. Security council of U. N. to control atomic energy. 

4. Veto must remain in force. 

5. Immediate stoppage of manufacture. 

ANNOUNCER. Our war president, Franklin D. Roosevelt saw 
the importance of science in the modern world. 

RoosEVELT. “Today science has brought all the different 
quarters of the globe so close together that it is impossible to 
isolate them one from another. We must cultivate the science of 
human relationships, the ability of all peoples to work together 
in the same world of peace.” 

ANNOUNCER. An earth that has produced a Moses, a Christ 
and a Lincoln must have peace. Everyone is agreed that the 
answer to the atomic bomb is the human weapon—cooperation. 


The End 
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QUESTIONS FOR STUDENTS. 


. Name a famous woman scientist who first worked with atomic energy. 
. How did the Germans and Italians help us develop the atomic bomb? 
. What is one way of showing the presence of atomic energy in a chemica!? 
. How is the atomic bomb made to explode? 

. Name one great living American scientist. 

Why is an explosion seen before it is heard? 

When was the first atomic bomb exploded? 

What do scientists think we ought to do as the result of the invention 
and discovery of atomic energy? 

9. What can be done with atomic energy in peace-time? 

10. How does an atomic explosion affect the human body? 


DOGS AND ATOMS 


The Hearst papers have long ago established the fact that they are more 
concerned over the welfare of dogs than of the human beings whose lives 
might be saved by the surgical discoveries made through vivisection. 

The Hearst phobia on vivisection is such a palpable foible that it doesn’t 
require much comment. But the other day the Herald-American, Mr. 
Hearst’s local sheet, ventured into the field of atomic power—and revealed 
just about the same lack of social consciousness on that subject as it does on 
vivisection. 

Our atomic problems, says Mr. Hearst, can best be solved by turning the 
whole control of atomic energy back to the military. 

Why? Well, believe it or not, the Herald-A merican asserted: “The only 
practicable use to which atomic energy can be put, now or at any foresee- 
able time, is military use as an offensive weapon.”’ 

The fact is, of course, that there are tremendous peaceful potentialities 
for atomic fission—not at some dim, distant date, but in the immediate 
future. Already medical science is using by-products of atomic fission to 
open up untold vistas for the conquering of ancient and terrible diseases. 
Already there is being constructed a “pilot” power plant using atomic 
fission as its source of energy. 

These are uses for nuclear energy which are entirely outside the scope of 
the military mind. The professional militarist, to whose tender hands Mr. 
Hearst would entrust the future of atomic energy, is so rigidly controlled in 
his thinking that leading scientists say that perfection of the atom-bomb 
was delayed by at least one year by his stupidity. 

The Herald-A merican editorial comments sarcastically about scientists 
who talk “dreamily and glibly of converting atomic energy to industrial 
and other productive purposes.” 

Who does Mr. Hearst think conceived and created atomic energy? Some 
general or admiral? No. It was a lot of those “dreamy and glib” scientists. 

If Mr. Hearst’s newspapers should succeed in their absurd campaign 
against vivisection, the result probably would cost a few hundred thousand 
lives. But when they start taking liberties with the facts on atomic energy 
they are twisting the truth in a way that may cost the lives of hundreds 
of millions. 

Reprinted from the May 22, 1947 issue of the Chicago Daily Times. 


“a 
= 
4 
“3 
a3 
= 
== 
d 
4 
— 


NOTES FROM A MATHEMATICS CLASSROOM 


A. NYBERG 
Hyde Park High School, Chicago 


137. The Signs of the Trigonometric Functions. In the issue 
of Jan., 1947, p. 81, and again in April, 1947, p. 382, mnemonic 
devices are suggested for the signs of the functions in the four 
quadrants. While the subject is fresh in the reader’s mind I shall 
repeat the device suggested in these NOTES, Feb. 1942. 

Almost every school has an R.O.T.C. During the First World 
War the similar organization was called the Student Army 
Training Corps, or the $.A.T.C. With these remarks I write 
on the board 


with the perpendicular lines between them to suggest the four 
quadrants. The letter A stands for All, and means that in that 
quadrant all the functions are positive. S stands for sin; it 
(and hence its reciprocal) are positive in the second quadrant as 
suggested by the position of S. T is for tangent and its re- 
ciprocal, which are positive in the third quadrant; and C is for 
cosine. 

138. The Reduction Formulas. In textbooks the rules which 
summarize the formulas for cos (90+ 4A), sin (180—A) and so 
forth are usually stated so truthfully and so exactly that few 
students can understand them without an interpreter. The 
class appreciates the following advice written by a pupil: 


Adding 90 changes the name, 

Adding 180 keeps it the same, 

Adding 270 repeats my first line; 

If you’re adding 360, you’re wasting your time. 
The poetry may be homely but it accomplishes its purpose. 

139. Arranging Calculations. All teachers have idiosyncra- 

sies, and I include myself in this generalization. In geometry 
some teachers want the figure at the top center of the paper 
with the hypothesis written below it. Others insist that the 
paper be divided into thirds; one part for the figure and hy- 
pothesis, another third for the statements, and another column 
for the reasons. In such matters there should be as few restric- 
tions on the pupil as possible. Let individuality prevail. 
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College texts in trigonometry, when explaining the solution 
of a triangle, present definite forms in which each distinct 
formula appears in a distinct column, and often a number on 
one line must be added to a logarithm which appears several 
lines below in the outline. It would be a good exercise for a 
student to invent such arrangements but it is poor pedagogy to 
present him with one. 

I recently saw one arrangement which must have been in- 
vented just after the teacher had filled out his income tax for 
the year. The law of tangents was to be used, and the directions 
were about as follows: 

. Enter length of line a. 

. Enter length of line 0. 

. Subtract item 2 from item 1. 

. Add item 2 to item 1. 

. Enter the log of number in item 3. 
. Enter the log of number in item 4. 
. Subtract item 6 from item 5. 

. Enter the sum of angles A and B. 
. Divide item 8 by 2. 

And so forth, for a dozen more items. 

My preferences are for something simpler. I want a neat free- 
hand sketch, approximately correct, of the triangle at the top 
center of the paper. At the left of the figure I want the data; 
and at the right, the results. One hundred per cent of the nu- 
merical work must appear on the paper, except interpolations, 
which should be done mentally. And preceding each computa- 
tion I want the particular formula on which the computations 
are based. As a check I want one of Mollweide’s equations. 

140. Aptitude for Geometry. During the third week of the 
course in geometry I give a ten-minute test to see who are likely 
to have difficulty with geometry. The test is mimeographed 
and the directions on the sheet tead: 

In each exercise the first line is to be a general statement, the 
second is to be specific statement, and the third is the conclusion 
that follows from steps 1 and 2. Supply the missing steps. Do 
not worry about the truth of any statement; the exercises test 
your ability to think correctly. 

This is followed by 10 exercises like: 

1. On Mondays we never have a geometry test. 


MS WD 


We did not have a geometry test today. 
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2. Policemen must be at least twenty-five years old. 
Henry Smith is a policeman. 


Horses have four legs. 

Although the class has discussed deductive reasoning, syl- 
logisms, major and minor premise, and so forth, I avoid these 
terms on the test. Further, I do not give the test until after the 
class has had some introduction to reasoning—about as much 
as is found in any text. A golfer takes a few swings before he 
starts around the course, and a pupil is likewise entitled to ad- 
just himself. I am skeptical of aptitude tests that are given be- 
fore the pupil enters the class. 

When I first gave these tests I was interested chiefly in seeing 
which of the three steps in the syllogism was the most difficult 
for the pupil to supply. The results to date show that the order 
is: the major premise, the minor premise, and the conclusion. 
At first I used nine exercises so as to have three of each kind. 
I soon noticed that the slow thinkers, the absentees, the 
habitually lazy and indifferent pupils, were the ones who 
missed supplying the major premise but seldom missed the con- 
clusion. To detect these pupils I increased the number of exer- 
cises in which the major premise was missing. 

To reduce errors I devoted more time in class to discussing the 
major premise, emphasizing that its hypothesis is the clew to the 
minor premise, and that its conclusion must agree with the third 
step. Either my teaching is poor or my methods are faulty, for 
the results have been about the same. Poor thinkers cannot 
select the major premise. The pupils with low scores are the ones 
who later say “I never thought of using that theorem,” “I did 
not know what to do,” and “I could not see where to start.” 

I wish to encourage more teachers to try the scheme. The test 
is easy to write, easy to score, and takes little time. Most of the 
pupils finish in five minutes. 

At the end of the semester I give another test of exactly the 
same kind. A comparison of the scores made by individual 
pupils indicates whether or not geometry does teach pupils to 
think logically. The comparison also measures my success as a@ 
teacher. I shall say nothing about these final scores. Let each 
teacher try the test. 

141. Dimensions of Areas and Volumes. When the work on 


Horses are quadrupeds. 
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volumes is reached in solid geometry I find it profitable to spend 
a day discussing the dimensions of expressions for volumes and 
areas. If the letters a, b, r, h, . . . represent lines then any ex- 
pression for a line must be homogeneous and of the first degree, 
for an area must be homogeneous and of the second degree, for 
a volume must be homogeneous and of the third degree; further 
a constant is of degree zero. 

Not all the pupils have studied homogeneous equations in 
the third semester of algebra, and so we must define our terms. 
I then write a number of expressions on the board and ask the 
class to decide their degree and what they could represent 
geometrically. Typical expressions (some real, some artificial) 
are: 


4 


32" 4R ac 


This knowledge is often useful as a check when trying to recall 
some formula and when trying to find an error in some work. 
The law of cosines, for example, could not be 


a?=b?+¢?—26 cos A 


since the last term is not of the second degree. As an interesting 
by-product, the pupils collect formulas from geometry and 
trigonometry and check the degree; formulas for medians, angle 
bisectors, radii of inscribed and circumscribed circles, the half- 
angle formulas of trigonometry, and so forth. 

If enough of the pupils have studied physics it is also profit- 
able to discuss the units and dimensions of such quantities as 
velocity, acceleration, density, work, etc. The school library 
happens to have a copy of Webster’s College Physics which de- 
votes a few pages to these matters. 


REMOVING METAL STAINS 


Mild acids rather than bleaches should be used on fabrics to remove 
stains from metals, such as rust. Some bleaches, chlorine or perborate of 
soda, for example, have an oxidizing effect on the metal stain and set it 
instead of removing it. 

Vinegar, lemon juice or a 10 percent solution of acetic acid, followed by 
rinsing as soon as the stain is dissolved, is the safest treatment, advises the 
U. S. Department of Agriculture. 
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GIVE THE OYSTER ITS PLACE 


ROBERT S. BAILEY 
Christchurch School, Christchurch, Virginia 


In an age demanding practical subject matter for youth, it 
would seem that a study of the oyster would be presented in 
secondary biology courses everywhere in oyster-producing areas. 
Thousands of people in these regions earn at least a part of their 
living directly or indirectly from the oyster industry. Many 
more people are concerned with oysters as a gastronomic deli- 
cacy. But the number of oysters in many regions is rapidly 
decreasing. Boys and girls of high school age should be made 
aware of the implications of this decrease. 

Among the purposes of elementary biology courses the fol- 
lowing may be listed: (1) to give an understanding of the in- 
creasing complexity of organisms in order that pupils will have 
a general understanding of the present system of classification, 
(2) to instill an awareness of the economic importance of bio- 
logical knowledge, (3) to disseminate information which may be 
applicable to conservation measures, and (4) to indicate the 
value of certain foods for healthful living. A study of the oyster 
may be used to help achieve all of these aims. 

Many suitable organisms useful in studying gross structure 
and classification can be found in regions of fresh-water streams 
and ponds, but doubly blessed is that region which possesses 
not only fresh-water, but salt-water forms as well. Such regions 
are common in the Chesapeake Bay area. When the Phylum 
Mollusca is being studied there are three common mollusks 
available in many places: (1) the oyster, (2) the maninose (a 
soft-shelled clam), and (3) the ribbed mussel. A simple study of 
the anatomy, with proper dissections and drawings, will enrich 
the standard biology course. The ease and cheapness with which 
they may be had (boys in your class will probably gladly collect 
what you need), and the strong pupil interest in local organisms 
should encourage teachers to present one of these, preferably 
the oyster, for class study. 

Some simple, but instructive, demonstrations follow which 
may be given with a few oysters in flat dishes of salt water. (1) 
Allow several oysters to remain undisturbed for a few minutes 
in a flat container of water. Gradually the shells will part slightly 
and the edge of the mantles will become visible. (2) Suddenly 
jar the dish, disturb the water, or tap on the oyster shell. It will 
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snap tightly shut. (3) Keep an oyster in an aquarium for a time. 
You can watch its valves (shells) open and snap shut periodi- 
cally as the oyster forcefully ejects waste materials from around 
its gills. (4) Open an oyster carefully. Probably the simplest 
method for the inexperienced is to enter the knife blade at the 
hinged end, twist it to break the hinge ligament, and ther cut 
the abductor muscle. Then place it in a dish of water. Watch it 
carefully and you can observe the beating of the heart. (5) 
Touch the mantle with a dissecting needle. This stimulus will 
cause the mantle to retract, but it will then gradually spread out 


FROM vai ves. 


OSTREA VIRGINICA — arewr VALVE AND MANTLE REMOVED 
SHOWING CIRCULATION OF WATER ANDO 
THE SELECTIVE REMOVAL OF NON- 
FOOD SUBSTANCES BY THE GILLS 


over the pearly part of the inner shell. (6) Carmine, or a similar 
material, may be placed along the gills at points, and the in- 
currents and excurrents of water may then be followed. Also, 
you will find that after a time the carmine particles will be 
filtered out of the water, caught in the mucous secretion of the 
gills, and expelled from the oyster. 

It is not too difficult for pupils to make a satisfactory dissec- 
tion of the oyster, locating (1) the mantle, (2) the gills, (3) the 
palps and mouth, (4) the esophagus and stomach, (5) the in- 
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testine, (6) the liver, (7) the adductor muscle, and (8) the heart. 
A small section of the gill may be removed and placed under a 
microscope where the ciliary movement of each gill segment is 
easily observed. 

High school pupils are very much impressed by the money 
value of oysters to oystermen and packers. Definite information 
on this may be secured from your state Bureau of Fisheries. 
You should also secure comparative tables showing the present 
production and value compared with production and value in 
previous years. These figures are likely to emphasize the need 
for conservation. 

It is simple for you to place in the hands of each pupil easily 

understood information from marine laboratories about the 
life history of oysters, their biology, and conservation methods. 
Two such pamphlets are: R. V. Truitt’s “The Oyster,” (Bios 
Classroom Series, No. 3, Bios, Mount Vernon, Iowa, price 10 
cents); and R. H. Fiedler’s ‘““The Story of Oysters,” (Fishery 
Circular No. 21, Supt. of Documents, Washington, D. C., price 
five cents). Teachers will also want to have in their possession 
Truitt’s ‘Our Water Resources and Their Conservation,” (The 
Chesapeake Biological Laboratory, Solomons Island, Maryland) 
and ‘“‘Report of the Virginia Fisheries Laboratory” (College of 
William and Mary, Williamsburg, Virginia). From the latter 
source may be had Curtis L. Newcombe’s “The Nutritional 
Value of Seafoods,” and Newcombe and Menzel’s “Future of 
the Virginia Oyster Industry.” 
_ In Dr. Newcombe’s pamphlet, “The Nutritional Value of 
Seafoods,” are found interesting tables showing the relative 
values of various seafoods, comparing them as well with such 
common foods as milk, beef and beef liver. Vitamin content of 
various seafoods as compared with several common meats, 
vegetables and dairy products, is also given. It is indicated that 
oysters, besides being tasteful, are highly nutritious. Fiedler, 
in ‘“The Story of Oysters,” goes so far as to state, ‘“The oyster 
is more nearly balanced nutritionally than possibly any other 
single food—resembling milk in this respect.” 

The study of oysters will be found profitable for teaching 
biological principles, for the application of biological principles 
to conservation, and for teaching nutritional values of foods. 
Besides this, your pupils will be interested in this organism. Give 
it a place in your teaching. 
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TEACHING THE SUBTRACTION OF 
SIGNED NUMBERS 


WENDALL W. HANER 
541 Oakwood Avenue, Highland Park, Illinois 


The realm of signed numbers is one of the principal breeding 
grounds for student maladies in algebra. And perhaps the most 
dangerous part of the realm is the province of subtraction, which, 
say its bewildered, youthful explorers, lies very close to the 
borderline of insanity—‘‘When you add, you subtract; and 
when you subtract, you add; you can take us away now!” 

The teacher works harder than ever on subtraction. And after 
using his best eloquence in behalf of “reversals of direction”’ on 
the algebraic scale, analogies about making a gain by “losing a 
loss,’ and the interchangeability of signs of operation with the 
signs of direction, he turns with desperation and perspiration to 
look for signs of understanding in the faces of his pupils. Their 
expressions are eloquent with negatives! He has succeeded in 
subtracting—but only their confidence in his subject and in his 
ability to teach it. 

Perhaps at this point another method could be used profitably. 
It is a system designed to meet the need for a clearer presenta- 
tion in the classroom situations already described, and has been 
used by the writer in overcoming many of the vagaries and con- 
fusions obstructing the mastery of subtraction. 

The method requires an “Active Surplus” concept of signed 
numbers with a positive or negative number considered as an 
active surplus extending beyond a region of deadlocked posi- 
tives and negatives in the background: 


++++4+4+4+ 4¢4+4 


Region of Deadlocked Active Surplus 
Positives and Negatives of 3 Positives 


This background region may be likened to the “draw card pile” 
in playing cards, or the “bone pile” in dominoes, to which one 
resorts when short of supplies for action. It is precisely the area 
from which the mathematician may now subtract the formerly 
absent positives and negatives. 

Let us take the case of positive 3 (above) and subtract from it 
negative 2: 
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Subtracting 2 negatives in the deadlocked region now allows the 
2 positives above them (*) to become active again, giving a 
result of positive 5 (the new active surplus). 

Or, consider the case of the positive 3 with a positive 7 being 
subtracted: 


Here the subtraction removes the positive 3 surplus and 4 other 
positives in the deadlocked region, allowing 4 negatives to be- 
come active again, giving an easily observable answer of nega- 
tive 4. 

We now come to one of the main advantages of this inter- 
pretative system. Return for a moment to the first example 
presented—positive 3 minus negative 2. Instead of merely sub- 
tracting out the two negatives, they might have been destroyed 
on the spot by putting 2 positives on them: 

* * 


+++t+4+4+4+ 
----- (— -) 
+ + 


This graphically illustrates the fact that taking out the negatives 
(subtracting) works out exactly as if 2 positives were placed on 
them (added) to destroy them! And “changing the sign and 
adding” is now revealed to be a definite and reasonable counter- 
active process, rather than a mysterious and meaningless hocus- 
pocus. 

To picture this more fully, observe the result when we again 
subtract the positive 7 from the positive 3, this time by “adding 
in” 7 negatives: 


++ +44) 


* * 
++++4+4+4+ 
-----(- -) 
+++(4+ +++ 4) 
* * * * 
+ + * * 
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The 7 positives have been completely neutralized on the spot, 
and just as effectively as if they had been entirely removed. The 
consequent return of 4 negatives (*) to become an active surplus 
is clearly evident as the answer. 

These examples have been taken with a minuend of positive 
3 for the sake of simplicity and brevity. Of course, similar ar- 
rangements with negative “active surpluses” and with positive 
numbers greater than 3 can be demonstrated readily. 

In using this method, it seems best to employ only a hori- 
zontally-diagrammed system, as presented here. A vertical form 
might be confused later with Cartesian co-ordinate axes where 
the region “below zero” contains only negatives. This confusion 
is not likely to occur with a horizontal chart, as we are ac- 
customed to proceeding from left to right in reading diagrams, 
and, if carefully made, the pattern will not take on the aspect of 
a Cartesian scale. 

Several advantages of the Active Surplus Method should be 
noted. It uses readily observable ‘‘positives” and “negatives” 
in place of mystifying manipulations among calibrations on a 
scale. It can be pictured quickly on a blackboard and one chart 
is sufficient to illustrate the action in many different problems, 
with brief rearrangements of the “region of surplus.”’ 

Use of this method should promote observation, discussion, 
and clearer understanding of the subtraction process. It avoids 
prematurely abstracting and isolating signed numbers from 
understandable contexts. And it provides a meaningful diagram 
system which should prove to be a welcome “road chart’’ for 
the adolescent adventurer along the road to mastery of mathe- 
matics. 


MICHIGAN LEGISLATURE APPROVES HEALTH BILL 


Medical groups in Michigan have scored a victory over ignorance and 
animosity with the passage of Senate Enrolled Act. No. 108. Section 1 of 
the law states, “The public health and welfare depend on the humane use 
of animals for the diagnosis and treatment of human and animal diseases, 
the advancement of veterinary, dental, medical and biological sciences, and 
the testing and diagnosis, improvement and standardization of laboratory 
specimens, biologic products, pharmaceuticals and drugs.”’ 

The bill provides for the supervision of animal experimentation by the 
state commissioner of health and an advisory committee composed of 
representatives of medical, dental, and veterinary schools, the Michigan 
board of registration of osteopathy, a research laboratory and the state 
federated humane society. Legislation of this type has been recommended 
by the Society as a safeguard against antivivisection legislation. 
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PROBLEM DEPARTMENT 


ConpuctTeED By G. H. JAMISON 
State Teachers College, Kirksville, Mo. 


This department aims to provide problems of varying degrees of difficulty 
which will interest anyone engaged in the study of mathematics. 

All readers are invited to propose problems and to solve problems here pro- 
posed. Drawings to illustrate the problems should be well done in India ink. 
Problems and solutions will be credited to their authors. Each solution, or 
proposed problem, sent to the Editor should have the author’s name intro- 
ducing the problem or solution as on the following pages. 

The editor of the department desires to serve its readers by making it inter- 
esting and helpful to them. Address suggestions and problems to G. H. Jami- 
son, State Teachers College, Kirksville, Missouri. 


SOLUTIONS AND PROBLEMS 


Note. Persons sending in solutions and submitting problems for 
solutions should observe the following instructions. 

1. Drawings in India ink should be on a separate page from the 
solution. 

2. Give the solution to the problem which you propose if you have 
one and also the source and any known references to it. 

3. In general when several solutions are correct, the ones submitted 
in the best form will be used. 


LATE SOLUTIONS 
2027. Oliver T. Shannon, Wheeling, W. Va. 
2018, 20, 22, 27. May E. Richards, Northbrook, Il. 
2015, 8, 20, 24, 7. Brother F. John, Philadelphia, Pa. 
2012, 9. M. Kirk, Philadelphia, Pa. 
2024, 5, 6, 7. Max Beberman, Nome, Alaska 
2027. Bill McConnon, Mercersburg, Va. 
2028. Charles Queenan, Mercersburg, Va. 
2027, 8. S. E. Field, Ironwood, Mich.; Kenneth E. Gorsline, Denver, Colo. 
2030, 2, 2005. Frederick E. Nemmers, Milwaukee, Wis. 


Note on 2015. To find values of x, which satisfy «5 =1(mod. 11). 

This congruence is satisfied by x =1, 3, 4, 5, 9. 

Solutions to this effect were sent in by Norman Auning, University of 
Michigan; Roy Wild, Iowa City, Ia.; Francis L. Miksa, Aurora, IIl.; and 
the proposer. 


2035. Proposed by Orville F. Barcus, Philadelphia, Pa. 


Given the number 2* +1, to show without actually performing the divi- 
sion that this number has the factor 641. 
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Solution by Hugo Brandt, Chicago 
Using congruences with moduli 641, we have 


(1) 2 = 256?=65536=154 

(2) 2@= (154)?=23716= —1. 
Thus 2% +1 =0 and hence 641 is a factor of 2" +1. 
Also from (2) 

(3) 24=(—1)?=1, 


hence 2 —1 is divisible by 641. 


By factoring 2° —1 = (2% +1)(2'*+1)(2§+1)(24+1)(3) with only the 
first factor divisible by 641. 
The problem as first stated could not be worked. Solutions were also of- 


fered. by Norman Auning, University of Michigan and Francis F. Miksa, 
Aurora, Ill.; M. Kirk, Philadelphia. 


2036. Proposed by Roy Dubisch, Missoula, Montana 


An arithmetic series with first term a and common difference d coincides 
with the first three terms of a geometric series with first term a and com- 
mon ratio r. Show that each series is then the trivial one: a, a, a, - - - 


Solution by Harry Siller, Waterbury, Conn. 
From the equations: 
a+d=ar 
a+2d=ar* 
it follows that r =1 and d =0. Hence the series is 


Solutions were also offered by Hugo Brandt, Chicago; Bro. Felix John, 
Philadelphia, Pa.; Frederick Nemmers, Milwaukee, Wis.; M. Kirk, Phila- 
delphia; and the proposer. 


2037. Proposed by Joseph A. Nyberg, Chicago 
Show that a great circle arc in general is not a rhumb line. 
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Solution by V. C. Bailey, Evansville, Indiana 


To prove this theorem it is necessary to show that a great circle, in gen- 
eral, does not cut all meridians at the same angle. A rhumb line cuts all 
meridians at the same angle. 

A and B are any two points on the earth’s surface, not in the same lati- 
tude. BA is the arc of the great circle through those points. PyA and PyB 
are meridians and Py is the north geographic pole. 

By the law of sines 

sin a sin b 


sina sinB- 


Sides a and } are unequal and, in general, not supplementary. Therefore, 
a cannot equal 8 nor can they be supplementary. Then, 8 cannot equal 6. 

Therefore, a great circle arc in general is not a rhumb line. 

A solution was also offered by Mildred Hopkins, Kankakee, Ill. 


2038. Proposed by Arthur Porges, Los Angeles, California. 
Find the rth term and sum of 8r terms of the infinite series 


Solution by the Proposer 


The rth term of the given series is G(a,_;)X*~!, where G(a;) indicates the 
sum of the squared digits of a. It is easily proved that the set of eight 
numbers, 4, 16, 37, 58, 89, 145, 42, 20, is closed under the operation indi- 
cated by G. It follows that the a’s repeat in groups of eight, and that the 
sum of the series is of the form 


4(1—X*) 16X(1—-X*) 20X7(1—X*) 
1—X* 1—xs 
Simplifying, we may write the required sum as 
1-X* 


+42X8+20X7), 
For more detailed information about the operator G, see the proposer’s 
paper ‘“‘A Set of Eight Numbers” in the September, 1945 American Mathe- 
matical Monthly. 
V. C. Bailey, Evansville, Ind. offered a similar solution. 


2039. Proposed by Belle Conley, Newark, N. J. 
Resolve into factors 


Solution by Mildred Hopkins, Kankakee, Ill. 


By inspection, three factors are found to be (b—c), (¢—a), and (a—6). 

Since the given expression is of the fifth degree, there is one other factor _ 
of the second degree which is symmetric in a, b, and c. This is of the form 
L(a? +8? +c?) +M(ab+ac +c). By equating coefficients of a‘, we find that 
L=-—1. By equating coefficients of a*, we find that M = —1. 

.. The given expression factors into 


Solutions were also offered by J. C. Gowan, Culver, Ind.; May E. Rich- 
ards, Northbrook, Ill.; V. C. Bailey, Evansville, Ind.; Harry Siller, Water- 
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bury, Conn.; Hugo Brandt, Chicago; Bro. Felix John, Philadelphia; Nor- 
man Anning, University of Michigan; Walter R. Warne, Dayton, 0O.; 
Harvey Conley, Hayt Corners, N. Y.; Lanta Magce, Union City, N. J.; 
Frederic E. Nemmers, Milwaukee, Wis.; Robert Zulubuhler, Beaver Falls, 
Pa.; M. Kirk, Philadelphia. 
2040. Proposed by Albert Hansen, Minneapolis, Minn. 
Prove that x* —3y =17 has no integral solution. 
Solution by Aaron Buchman, Buffalo, N.Y. 
Let 
x=3n (nan integer) 
Then 
(3n)?—3y?= 17. 
But this equation is impossible in integers since 3 is not a factor of 17. 
Then 


(1) 
Let 
x=3n+1 (nan integer). 
Then 
and 


+ 6n—3y*=16. 


But this equation is impossible in intergers since 3 is not a factor of 16. 
Then 


x¥3nt1. (2) 


From (1) and (2), x2 —3y?=17 has no integral solution. 

Helen M. Scott, Baltimore, Md., refers to a general solution of «* —cy? 
= +H, with c>0 and not a square, as found in Chrystal’s Algebra, Part 
II, 2nd edition, page 482. 

Others offering solutions are: Hugo Brandt, Chicago; Philip Rosenblatt, 
Brooklyn, N. Y. 

Norman Anning suggests this approach: 

Suppose integers x and y exist which satisfy the given equation. Then 


(an integer) 


This shows that the square of the integer x must leave the remainder 2 
when it is divided by 3. Easy exploration shows that the squares of all in- 
tegers leave only the remainders 0 or 1. No x can be found. The proof is 
complete. 


HIGH SCHOOL HONOR ROLL 


The Editor will be very happy to make special mention of high school 
classes, clubs, or individual students who offer solutions to problems sub- 
mitted in this department. Teachers are urged to report to the Editor 
such solutions. 

Editor’s Note: For a time each high school contributor will receive a copy 
of the magazine in which the student’s name appears. 

For this issue the Honor Roll appears below. 
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2027. J. A. Norman, Toronto, Canada; Arlynn Pilling, North High, She- 
boygan, Wis. 


2039. Betty Ann Sayle, Commerce, Texas. 


PROBLEMS FOR SOLUTION 


2047. Proposed by Stephen Ball, Tecumseh, Mich. 
Solve for x: 


(a+ x)?/8+4(a = 5(a?—22) "8, 


2048. Proposed by Lyman J. Harris, Maryville, Tenn. 

A horizontal oil tank of diameter D has dished ends, and is filled with oil 
to a height of H. The ends are dished out and are spherical segments of a 
sphere with a radius of R, where R is equal to D. Find the volume of oil in 
the tank. 

2049. Proposed by Felix John, Philadelphia, Pa. 

If AOB is any given angle at the center of a circle, and if BC can be 
drawn meeting AO produced in C, and the circumference in D, so that CD 
shall be equal to the radius of the circle, then the angle C will be equal to 
one-third the angle AOB. 

2050. Proposed by Charles King, Philadelphia, Pa. 

Solve for x, y, 2: 

2—ys=a 
2—xy=c 
2051. Proposed by Mildred Hopkins, Kankakee, Il. 
Find the sum to yas of the series: 
| 


2052. Proposed by Roy Wild, Towa City, Ia. 


Prove: 


r 24 tan at tan 37 5 tan apt? tan 


NURSERIES 


A new Occupational Abstract of interest to students, veterans looking 
for an outdoor job, teachers, and vocational counselors has just been pub- 
lished by Occupational Index, Inc., New York University, New York 3, 
N. Y. Nurseries, by Beatrice Novick, is now available from the publisher, 
25¢, cash with order. 

This six-page leaflet analyzes the nature of the work, employment fu- 
ture, qualifications, preparation, methods of entrance and advancement, 
salary ranges, number and distribution of workers, advantages and disad- 
vantages of nursery work. Existing literature is appraised, sources of infor- 
mation listed, and supplemental reading cited. 


BOOKS AND PAMPHLETS RECEIVED 
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Mathematics, Lehigh University. Cloth. Pages x +244. 13.521 cm. 1947. 
The Ronald Press Company, 15 E. 26th Street, New York, N. Y. Price 
$2.75. 


_ PuHysics FOR THE NEw AGE, by Robert H. Carleton, Assistant Professor 
at Newark College of Engineering, Newark, New Jersey; and Harry H 
Williams, Znstructor in Physical Science, Horace Mann School for Boys, New 
York City, and Instructor in the Teaching of Natural Sciences, Teachers 
College, Columbia University. Cloth. Pages xvi+656X. 1522.5 cm. 1947. 
J. B. Lippincott Company, 333 W. Lake Street, Chicago 6, Ill. Price $2.80. 


Juntor MatnHematics, Book One, by Clifford B. Upton, and Ken- 
neth G. Fuller. Cloth. Pages vii +328 +xxi. 13 20.5 cm. 1947. American 
Book Company, 88 Lexington Avenue, New York 16, N. Y. Price $1.36. 


MATHEMATICS FOR THE CONSUMER, by Raleigh Schorling, Head of De- 
partment of Mathematics, The University High School, and Professor of Edu- 
cation, University of Michigan; John R. Clark, Professor of Teachers College, 
Columbia University; and Francis G. Lankford, Jr., Associate Professor of 
Education, University of Virginia. Cloth. Pages x +438. 15+24 cm. 1947. 
World Book Company, Yonkers-on-Hudson 5, N. Y. Price $1.96. 


ALGEBRA FOR COLLEGE STUDENTS, by Jack R. Britton, Ph.D., Associate 
Professor of Engineering Mathematics; and L. Clifton Snively, M.S. (E.E.), 
Assistant Professor of Engineering Mathematics, University of Colorado. 
Cloth. Pages xi+529. 1421.5 cm. 1947. Rinehart and Company, Inc., 
232 Madison Avenue, New York 16, N. Y. Price $3.00. 


BusINnEss ARITHMETIC, by George H. Van Tuyl, Formerly Teacher 
Evander Childs High School, City of New York, and Instructor School of 
Commerce Accounts, and Finance, New York University. Cloth. Pages 
ix+352. 1218 cm. 1947. American Book Company, 88 Lexington Ave- 
nue, New York 16, N. Y. Price $1.64. 


DISCOVERING OuR Wor Lp, Books 1, and 2, by Wilbur L. Beauchamp, 
Mary Melrose Williams, and Glenn O. Blough. Cloth. Book 1, 224 pages; 
list price $1.48. Book 2, 256 pages; list price $1.52; 17.524 cm. 1947. 
Scott, Foresman and Company, 623 S. Wabash Avenue, Chicago 5, IIl. 


MATHEMATICS IN AcTION, Books One, Two, and Three, by Walter W: 
Hart, Author of Mathematics Textbooks, Formerly Associate Professor of 
Mathematics, School of Education, University of Wisconsin; and Lora D. 
Jahn, Principal, Junior School, Number One, Trenton, New Jersey. Cloth. 
Book One, Pages xi+340, price $1.28. Book Two, pages ix+324, price 
$1.36. Book Three, pages ix+438, price $1.52. 1320 cm. 1947. D. C. 
Heath and Company, 285 Columbus Avenue, Boston 16, Mass. 


ADVANCED CALcuLus, by David V. Widder, Professor of Mathematics’ 
Harvard University. Cloth. Pages xvi+432. 1523 cm. 1947. Prentice- 
Hall, Inc., 70 Fifth Avenue, New York 11, N. Y. $5.00 Price. 


RELATIVITY, THE SPECIAL AND GENERAL THEORY, by Albert Einstein, 
Ph.D., Professor of Physics in the University of Berlin. Translated by 
Robert W. Lawson, D.Sc., F. Inst. P., University of Sheffield. Cloth. Pages 
xiii +168. 13 20.5 cm. Copyright, 1920, Reprinted, 1931. Hartsdale House 
Inc., 220 West 42nd Street, New York 18, N. Y. Price $2.50. 
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ELECTRICITY, PRINCIPLES, PRACTICE EXPERIMENTS, by Charles S. Sis- 
kind, M.S.E.E., Assistant Professor of Electsical Engineering, Purdue Uni- 
versity. Cloth. Pages ix+448. 13x21 cm. 1947. McGraw-Hill Book Com- 
pany, Inc., 330 West 42nd Street, New York 18, N. Y. Price $2.60. 


Basic CHEMISTRY FOR HicH Scuoots, by Ernest E. Bayles, Professor 
of Education—in the Field of Teaching Theory and Educational Philosophy, 
University of Kansas; and Arthur L. Mills, Chairman, Department of 
Science, Lake Geneva High School, Lake Geneva, Wisconsin. Cloth. Pages 
xii +720. 1421.5 cm. 1947. The Macmillan Company, 60 Fifth Avenue, 
New York 11, N. Y. Price $3.00. 


ANALYTIC GEOMETRY, by David S. Nathan, Ph.D., Department of Mathe- 
matics, College of the City of New York; and Olaf Helmer, Dr. Phil., Ph.D., 
Research Mathematics, Douglas Aircraft Company. Cloth. Pages x +402. 
1522.5 cm. 1947. Prentice-Hall, Inc., 70 Fifth Avenue, New York 11, 
N. Y. Price $3.50. 


INTERMEDIATE ALGEBRA, by Joseph B. Orleans, Head of Mathematics 
Department, George Washington High School, New Y ork City; and Walter W. 
Hart, Author of Mathematics Textbooks, Formerly Associate Professor of 
Mathematics, School of Education, University of Wisconsin. Second Edi- 
tion. Cloth. Pages vii+296. 1947. D. C. Heath and Company, 285 Colum- 
bus Avenue, Boston 16, Mass. Price $1.56. 


PHOTOELECTRIC CELLS, by A. Sommer, Ph.D., Formerly, Cinema Tele- 
vision Company, Ltd. Cloth. Pages viii+104. 13.5 21.5 cm. 1947. Chemi- 
cal Publishing Company, Inc., Brooklyn 2, N. Y. Price $2.75. 


Tue Story oF Woot, by William F. Leggett, Associate Technical Editor, 
Rayon Textile Monthly. Cloth. Pages vi+304. 12x19 cm. 1947. Chemical 
Publishing Company, Inc., Brooklyn 2 ,N. Y. Price $5.00. 


Raw MATERIALS FROM THE SEA, by E. Franklin Armstrong, and L. Mac- 
kenzie Miall. Cloth. Pages viii+196. 13.5 21.5 cm. 1946. Chemical Pub- 
lishing Company, Inc., Brooklyn 2, N. Y. Price $3.75. 


PLANE TRIGONOMETRY, by Elmer B. Mode, Professor of Mathematics, 
Boston University. Cloth. Pages x+200+16. 1420 cm. 1947. Prentice- 
Hall, Inc., 70 Fifth Avenue, New York 11, N. Y. Price $2.40. 


GENERAL BrioLocy, by Perry D. Strausbaugh, Ph.D., Professor of 
Botany, West Virginia University; and Bernal R. Weimer, Ph.D., Professor 
of Biology, Bethany College, West Virginia. Second Edition. Cloth. Pages 
vii+718. 1421.5 cm. 1947. John Wiley and Sons, Inc., 440 Fourth Ave- 
nue, New York 16, N. Y. Price $4.75. 


MATERIALS OF INDUSTRY, by the late Samuel Foster Mersereau, One 
Time Chairman, Department of Industrial Processes, Brooklyn Technical 
High School. Fourth Edition Revised by Calvin G. Reen, B.S., M.S.E., 
Professor of Engineering Extension, The Pennsylvania State College; and 
Kenneth L. Holderman, B.S., Associate Professor and Assistant Director of 
Engineering Extension, The Pennsylvania State College. Cloth. Pages 
xxiii +623. 1420.5 cm. 1947. McGraw-Hill Book Company, Inc., 330 W. 
42nd Street, New York 18, N. Y. Price $2.80. 


THINKING FOR YouRSELF, by Henry Bowers, Principal of the Normal 

School, Stratford, Ontario. Cloth. Pages xi+310. 1420.5 cm. 1946. 
. M. Dent and Sons, 224 Bloor Street West, Toronto 5, Canada. Price 
15. 
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GETTING A JoB IN TELEVISION, by John Southwell. Cloth. Pages xi +120. 
13.520 cm. 1947. McGraw-Hill Book Company, 330 W. 42nd Street, 
New York 18, N. Y. Price $2.00. 


GREAT ENGINES AND GREAT PLANES, by Wesley W. Stout. Cloth. 133 
pages. 13 X20 cm. 1947. Chrysler Corporation, Detroit 31, Michigan. 


ScHOOL HEALTH PRoBLEMs, by Laurence B. Chenoweth, A.B., M.D., 
Professor of Hygiene, University of Cincinnati; Theodore K. Selkirk, A.B., 
M.D., Assistant Professor of Clinical Pediatrics, College of Medicine, Uni- 
versity of Cinciniati; with an Outline on School Health Administration, by 
Richard Arthur Bolt, M.D., Dr.P.H., Lecturer, School of Public Health, 
University of California at Berkeley, California. Third Edition. Cloth. 
Pages xii +419. 13.5 20.5 cm. 1947. F. S. Crofts and Company, 101 Fifth 
Avenue, New York 3, N. Y. Price $3.00. 


CoLLecE Puysics, by John A. Eldridge, Professor of Physics, University 
of Iowa, Third Edition. Cloth. Pages x +720. 13.4X21.5 cm. 1947. John 
Wiley and Sons, Inc., 440 Fourth Avenue, New York 16, N. Y. Price 
$4.50. 


ATOMICS FOR THE MILLIONS, by Dr. Maxwell Leigh Eidinoff, Depart- 
ment of Chemistry, Queens College; and Hyman Ruchlis, Lafayette High 
School, Brooklyn, New York. Cloth. Pages xiv+281. 1523 cm. 1947. 
Whittlesey House, McGraw-Hill Book Company, Inc., New York, N. Y. 
Price $3.50. 


Puysics FOR STUDENTS OF SCIENCE AND ENGINEERING, by William H. 
Michener, Assistant Professor of Physics, Carnegie Institute of Technology. 
Cloth. Pages x +646. 13.521 cm. 1947. John Wiley and Sons, Inc., 440 
Fourth Avenue, New York 16, N. Y. Price $4.25. 


HEALTH AND Fitness, by Florence L. Meredith, B.SC., M.D., Professor 
of Hygiene and Public Health, Tufts College. Cloth. Pages x +325. 17.5 «23 
cm. 1946. D. C. Heath and Company, 285 Columbus Avenue, Boston 16, 
Mass. Price $2.20. 


TELEVISION PRIMER OF PRODUCTION AND DIRECTION, by Louis A. Sposa, 
Director of Commercial Operations, Television Instructor, College of the City 
of New York and New York University. Cloth. Pages viii +237. 13.5 «20.5 
cm. 1947. McGraw-Hill Book Company, Inc., 330 W. 42nd Street, New 
York 18, N. Y. Price $3.50. 


ANALYTIC GEOMETRY, by Paul R. Rider, Ph.D., Professor of Mathe- 
matics, Washington University. Cloth. Pages x +383. 13 20.5 cm. 1947. 
The Macmillan Company, 60 Fifth Avenue, New York 11, N. Y. 


MATHEMATICS AS A CULTURE CLUE AND OTHER Essays, by Cassius 
Jackson Keyser. Volume I. Cloth. Pages vii+277. 13.5 20.5 cm. 1947. 
Scripta Mathematica, Yeshiva University. Amsterdam Avenue and 186th 
Street, New York, N. Y. Price $3.75. 


TIME, KNOWLEDGE, AND THE NEBULAE, by Martin Johnson, Doctor of 
Science, Fellow of the Institute of Physics and of the Royal Astronomical So- 
ciety. Cloth. 189 pagses. 1421.5 cm. 1947. Dover Publications,1780 
Broadway, New York 19, N. Y. Price $2.75. 


THE POETRY OF MATHEMATICS AND OTHER Essays, by David Eugene 
Smith, Professor Emeritus of Mathematics, Teachers College, Columbia Uni- 
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versity. Second Printing. Cloth. Pages v+90. 1217.5 cm. 1947. Scripta 
Mathematica, Yeshiva University, 186th Street and Amsterdam Avenue, 
New York, N. Y. Price $1.25. 


INTERMEDIATE ALGEBRA, by H. L. Rietz, Late of the University of Iowa; 
A. R. Crathorne, Late of the University of Illinois; and L. J. Adams, Santa 
Monica City College. Revised Edition. Cloth. Pages x +294. 13.5 X21.5 cm. 
oo: ld Holt and Company, 257 Fourth Avenue, New York 10, N. Y. 

ice $2.40. 


PRECISION SHOP MATHEMATICS, by William Herbert Edwards, M.A., 
Redford High School, Detroit, Michigan. Cloth. Pages v +314. 15X22 cm. 
1947. = C. Heath and Company, 285 Columbus Avenue, Boston 16, Mass. 
Price $2.48. 


Concise ANATOMY, by Linden F. Edwards, Ph.D., Professor of Anatomy, 
The Ohio State University, Columbus, Ohio. Cloth. Pages xxiv +548. 17 
25.5 cm. 1947. The Blakiston Company, 1012 Walnut Street, Phila- 
delphia 5, Pa. Price $5.50. 


Secret, by Wesley W. Stout. Cloth. 67 pages. 13 X20.5 cm. 1947. Chrys- 
ler Corporation, Detroit 31, Mich. 


GEOMETRIA ANALITICA, por Emanuel S. Cabrera, Professor adscripto a la 
cétedra de Geometrta Métrica del I.N.P.S. y de la Excuela Superior de Co- 
mercio No. 3, and Hector J. Medici, Professor adscripto de Andlisis Mate- 
mitico. ler. curso del ILN.P.S. del Col. Militer de la Nacién y de la E.N.M. 
Acosta. Paper. Pages 458. 1420 cm. 1947. Libreria Del Colegio, Alsina. Y 
Bolivar, Buenos Aires, S. A. 


GUIDE TO THE STUDY OF THE ANATOMY OF THE SHARK, NECTURUS, AND 
THE Cat, by Samuel Eddy, Professor of Zoology, University of Minnesota; 
Clarence P. Oliver, Professor of Zoology, University of Texas; and John P. 
Turner, Late Assistant Professor of Zoology, University of Minnesota. Sec- 
ond Edition. Paper. Spiral Binding. Pages vii+115. 14x23 cm. 1947. 
ey Wiley and Sons, Inc., 440 Fourth Avenue, New York 16, N. Y. Price 

2.00. 


ATLAS OF OUTLINE DRAWINGS FOR VERTEBRATE ANATOMY, by Samuel 
P. Oliver, Professor of Zoology, University of Texas; and John P. Turner, 
Late Assistant Professor of Zoology, University of Minnesota. Paper. Spiral 
Binding. 102 Drawings. 2128 cm. 1947. John Wiley and Sons, Inc., 440 
Fourth Avenue, New York 16, N. Y. Price $2.00. 


DirECTED EXPERIMENTS IN BIoLocy, by Jack Robbins, Head of the Biol- 
ogy Department, Rhodes School, New York City; and Alan Wayne, Science 
Instructor, New York City High Schools. Edited by J. B. Marks, Science 
Department, Sharon High School, Sharon, Pa. Paper. Pages x +118. 18.5 
25.5 cm. 1947. College Entrance Book Company, Inc., 104 Fifth Ave- 
nue, New York 11, N. Y. 


DrirECTED EXPERIMENTS IN CHEMISTRY, by Theodore E. Eckert, De- 
partment of Science, Whitney Point Central School, Whitney Point, New 
York; Harley K. Lyons, Department of Science, Walnut Hills High School, 
Cincinnati, Ohio; and Wallace H. Strevell, Supervising Principal, Ellen- 
ville Public Schools, Ellenville, New York. Paper. Pages ii+158. 1825.5 
cm. 1947. John Wiley and Sons, Inc., 440 Fourth Avenue, New York 16, 
N. Y. 
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ELEcTRONS (+ AND —), Prorons, PHorons, NEUTRONS, MESOTRONS, 
AND Cosmic Rays, by Robert Andrews Millikan, Formerly Professor of 
Physics, the University of Chicago; Director, Norman Bridge Laboratory 
of Physics, California Institute of Technology. Revised Edition 1947. 
Cloth. Pages x +462. 12.5 18.5 cm. The University of Chicago Press, 
5750 Ellis Avenue, Chicago 37, Ill. Price $6.00. 


Starting with The Electron in 1917, revised with additional data in 
1924, again revised under a new name and with six new chapters in 1935, 
the author has now brought his book up to date with the addition of 
“mesotrons” in the title and new chapters covering investigations made 
since 1935. 

Only minor changes have been made in the first fifteen chapters but suf- 
ficient to give some of the important results of research. The new material 
starts with Chapter XVI, “The Release and Utilization of Nuclear En- 
ergy.”’ Chapter XVII, ““Geomagnetic Studies in Cosmic Rays at Low Alti- 
tudes, 1920-36,” is an important revision of the last chapter of the preced- 
ing volume but with additional] data and its interpretation. The next three 
chapters are entirely new: ‘The Mesotron,” “The Nature and Number 
the Incoming Primary Rays,” “The Atom-Annihilation Hypothesis as to 
the Origin of the Cosmic Rays.” Here and in chapter XVI the author gives 
in detail the investigations made by himself and his staff at the Norman 
Bridge Laboratory at Pasadena with references and some comments on 
the work of others. Millikan’s hypothesis regarding the origin of cosmic 
rays by atom annihilation in unterstellar space is covered in the last two 
chapters. 

This revision brings the story up to date and is told in the clear and con- 
cise language of the great physicist. It will be a welcome addition to the 
library of all lovers of modern science and a necessity in all scientific li- 
braries. But the general reader is cautioned that the story is neither fully 
complete nor entirely consistent. The author still uses the terminology 
“positive electrons” and his expression “fast electrons” has any one of the 
following meanings: electrons, positrons, mesotrons or high energy pro- 
tons. The book is strongly centered on the work done by the physicists of 
the Norman Bridge Laboratory while that done by the physicists of other 
institutions is passed over with a minimum amount of emphasis. But the 
material is so well presented that the average reader will make no note of 
the omissions. 

G.W.W. 


LABORATORY MANUAL FOR GENERAL ZooLocy, by Edward C. Colin, 
Chicago Teachers College. Looseleaf, unbound. Punched to fit a three- 
hole notebook, 84 in. between first and last hole. Pages v +79. 27.5 21.5 
cm. 1946. Distributed by Werkman’s Book Store, 350 W. 69th St., Chi- 
cago 21, Illinois. Postpaid $1.10. 


This manual was written primarily for students at Chicago Teachers 
College, although it would be applicable to other regions, particularly if 
they are near Chicago. Several times directions are given for finding dis- 
plays of various animals in the Chicago Natural History Museum or men- 
tion is made of the animals in the Chicago region. The author explains in 
the preface that this manual was written for a course in freshman zoology 
meeting for three fifty-minute periods per week for sixteen weeks. 

After an introductory section on protoplasm, cells and the principles of 
classification, the phyla of invertebrates are considered, followed by a final 
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section of about equal length on the vertebrates. At the head of each 
section specific references are given for study, principally in Hegner’s and 
Newman’s zoology texts, Buchsbaum’s Animal without Backbones, and 
Romer’s Man and the Vertebrates. A whole page of references is given at 
the end of the section on insects and another whole page at the beginning 
of the vertebrate portion of the manual. 

Directions for conducting the lab work are given in some detail, as well as 
suggestions for special problems. A few blank pages for making drawings 
are included, although others of the same size could be inserted if desired. 
There are also included pages for laboratory notes and questions to be 
answered, as well as tables to be completed by the student. 

Much more stress is placed on classification, relation to environment and 
gross anatomy than on details of internal structure. For instance, the 
section on the frog occupies four pages. Of these four pages about one-half 
page is given to internal anatomy. Since this is a short, extensive course, 
the emphasis on the general rather than the specific is understandable. If 
your course in zoology is similar to the one described in the first paragraph 
and your need is a general manual rather than one including much detail, 
you might find this one answers your need. me 

H.F.W. 


DISCOVERING OuR WorLp, Books One and Two. Wilbur L. Beauchamp, 
Mary Melrose Williams, Glenn O. Blough. Cloth. 1947, Scott, Fores- 
man and Co., Chicago, Ill. Price—$1.48 and $1.52 for Grades Four and 
Five. 


The well-known series of elementary science books of the same name, 
published in 1938, has been completely revised and rewritten by the 
authors for the 1947 publication. (Book Three for the sixth grade will be 
off the press soon.) Although many of the units are the same, the material 
has been brought up to date and changed wherever usage has indicated 
the need. Some new units have been introduced; for example, Unit Two, 
What Makes Things Move? in the fifth grade book. 

The authors have used the experimental approach throughout. These 
books are not science readers—they are truly books of science. The prob- 
lems are solved by the activities and thinking of the pupils themselves, 
with the informational material introduced to help solve the problems. 
General reading and science vocabularies are well within the comprehension 
of the average child for the grade. 

All illustrations are in color, and most of them carry stimulating cap- 
tions. One would wish that the color process had been more nearly perfect, 
as some of the pictures have been blurred in the printing. 

The new format of the books will be a distinct advantage in their use, 
because the book will lie open on the child’s desk while he follows direc- 
tions for an experiment. The volumes are 7} by 9¥ inches in size, with two- 


column pages. 
ANNA E. BurRGEss 


Cosmic RADIATION; FIFTEEN LecturREs, edited by W. Heisenberg. Trans- 
lated by T. H. Johnson. Cloth. Pages 192. 1523.5 cm. 1946. Dover 
Book Publishers, Inc., New York, N. Y. Price $3.50. 


This book was published in Germany in 1943 in commemoration of the 
seventy-fifth birthday of Arnold Sommerfeld. On that very day, after only 
a few copies had been distributed, the plates and the entire stock of printed 
volumes were destroyed by bombs. This translation was prepared by one 
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of the leaders in the field of cosmic-ray studies in this country to make 
the material available to physicists in America. 

An introductory review of the state of knowledge of cosmic radiation 
up to about 1941 is followed by two chapters on cascades, nine on mesons, 
two on nuclear particles as they are related to cosmic rays, and one on 
geomagnetic effects. Throughout the book a self-consistent notation is 
used and the articles are well integrated and cross-referenced, with numer- 
ous references to the original work cited. The lectures are intended, not 
so much as complete discussions of all that is presently known of cosmic 
rays, as indications of the many unvolved problems in this important and 
growing field. 

The book is not intended for the general reader; the papers are tech- 
nical and require a rather good background of physics for their under- 
standing. 

D. ELDER 

Wabash College, Crawfordsville, Indiana 


SCIENCE SINCE 1500, by H. T. Pledge. Cloth. Pages 357. 15 x24 cm. 1947. 
The Philosophical Library, 15 East 40th Street, New York 16, New 
York. Price $5.00. 


The author of this book, who is Librarian of the Science Museum of 
London, has undertaken to write a brief survey of the development of 
physical science. It is intended as a background to more detailed studies 
in the special fields. 

The author does not attempt to maintain a strictly chronological order 
throughout. Instead, he discusses each of the branches of science, includ- 
ing mathematics, for a chapter or two, tracing its development during a 
convenient period. In this way he aims to keep the reader aware of the 
interrelations among all the sciences. He also includes short background 
studies from time to time in order that interrelations with the technology 
and general conditions of each period may be understood. 

The book begins with an introductory chapter on science before 1500 
and continues with discussions of what might be called the pre-experi- 
mental periods in the sciences—biology before the microscope, astronomy 
before the telescope. Much stress is laid throughout the work on the im- 
portance of instrumentation in the development of each of the sciences. 
It is natural that considerably more than half of the book is concerned 
with the developments that occurred during the nineteenth century. 
This is particularly noticeable in mathematics; the reason is that it is 
essential for an understanding of twentieth-century physics. As progress 
within not only a single field but many subdivisions of that field becomes 
ever more rapid, the need for a correlation becomes more apparent, and 
this need the author attempts to fill. His discussions of the most recent 
developments are admittedly less complete, because it is not easy to find a 
convenient terminus for many of them, and many others are still in a 
state of flux. 

It is likely that any reader trained in a particular science will feel, as 
did the reviewer, that the treatment is good for all but his own field, and 
that there it is far too brief. This, however, is really the author’s aim—to 
give the “specialist in other subjects” some acquaintance with what his 
fellow workers in other subjects have done and are doing. The book should 
be interesting reading (though preferably not in large doses) for teacher 
and student alike, and valuable as a reference for names, dates, and salient 
accomplishments of many workers. Very little biographical detail is given, 
however, and the social sciences are excluded, for want of space. 
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There are several illustrations, chosen largely for their unfamiliarity. 
Some geographical, personal, and instrumental factors in the development 
of science are illustrated by charts and maps. As with other books of the 
same publisher, the price seems high. 

Joseru D. ELDER 


EssENTIAL Bustness MatuHemartics, by Llewellyn R. Snyder, San 
Francisco Junior College and School of Accounting, Golden Gate College. 
Cloth. Pages xii +434. 1523 cm. 1947. McGraw-Hill Book Company, 
Inc., 330 W. 42nd Street, New York 18, N. Y. Price $2.75. 


This is a collegiate textbook in arithmetic, the essential purpose of 
which, according to the author, “is to provide knowledge and skill in the 
computations of practical financial problems of a business, civic, and 
personal nature. The first part of the book provides explanatory and review 
material for drill in each of the fundamental processes as they apply to 
whole numbers, decimals, and fractions. Emphasis is placed upon the 
importance of determining an approximate answer before working the 
problems, solution of the examples by logical procedures, and checking 
answers by accepted methods. This section is intended to promote ac- 
curacy, speed, and understanding of fundamental business processes, in 
which fractions, decimals, measurements, or percentage may be used. 
Although intended for college freshmen, it appears that much of the 
material of this section could be used for high school students too. 

The second part of the book deals with applications of arithmetic to 
business practices, particularly “Interest and Bank Discount”; ‘Trade 
and Cash Discounts”’; ‘‘Retailing”’; “Ownership and Corporate Securities” ; 
“Social Security and Wage Payments’’; “Personal and Business Insur- 
ance”; “Property Taxes and Home Ownership”; and “Averages and 
Graphs,” the chapter headings of part two. While a knowledge of algebra 
is not required, it should help the student in applying the rules of this sec- 
tion. Understanding of general business procedures should be an outcome 
of studying part two. 

As preparation for courses in accountancy, business administration, or 
other specialized business courses, this book should provide considerable 
aid. High school teachers could well afford to use it as a handy reference 
book while discussing business problems. 

One appendix to the book provides for remedial drill in fundamental 
operations. The second appendix gives multiplication short cuts, and a 
third appendix gives roots, powers, and measurement tables. The book 
seems well written, has a sufficient number of problems so that assign- 
ments can be made on the basis of individual differences, and should be 
a valuable addition to the field of business mathematics textbooks. 

ALBERT R. MAHIN 
Broad Ripple High School 
Indianapolis 5, Indiana 


FUNDAMENTALS OF SoLip GEOMETRY, by Joseph A. Nyberg, Instructor 
in Mathematics, Hyde Park High School, Chicago. Cloth. Pages vii +267. 
1418 cm. 1947. American Book Company, Chicago, Illinois. 


Fundamentals of Solid Geometry is written by Joseph A. Nyberg, In- 
structor in Mathematics, Hyde Park High School, Chicago. He is the 
author of several textbooks for high schools and is well qualified through 
this experience and his continuous contact with high school pupils to write 
this text in solid geometry. 
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Fundamentals of Solid Geometry contains in addition to the regular 
chapters, Lines and Planes in Space, Dihedral and Polyhedral Angles, 
Prisms and Pyramids, Cylinders and Cones, Spheres, Spherical Polygons 
and General Polyhedrons, a very excellent introduction and summary of 
plane geometry and also a chapter devoted to supplementary topics. The 
summary of plane geometry is written at the beginning of the book and 
includes axioms, postulates and theorems. The theorems are not printed 
in the order in which they were studied but are grouped according to con- 
tent as angles, congruent triangles, parallelograms etc., which will assist 
the pupil greatly in reference and review work. 

The supplementary division includes three topics, namely, Proofs That 
Use Limits, Astronomy and Navigation, and Problems| Using Trigonometry 
as resultants of concurrent forces, radii of bearings and a brief introduc- 
tion to spherical trigonometry. 

Although the six units include all the material that the average class 
can cover in one semester, practical problems, exercises and topics are 
provided with each unit for the enrichment of the course. A testing pro- 
gram is also provided with each chapter. 

Brief tables of Trigonometric Ratios, Logarithms of Trigonometric 
Ratios and Logarithms are printed in the back of the book. 

Doy Le T. FRENCH 
Elkhart High School 
Elkhart, Indiana 


PHYSICS FOR THE NEw AGE, by Robert H. Carleton, Assistant Professor 
at Newark College of Engineering, Newark, New Jersey; and Harry H. 
Williams, Instructor in Physical Science, Horace Mann School for Boys, 
New York City. He is also Instructor in the Teaching of Natural Sciences, 
Teachers College, Columbia University. Cloth. Pages xvi +656. 1622.2 
—r 1947. J. B. Lippincott Company, New York City, N. Y. Price 

2.80. 


The most obvious feature of this text is its Unit Organization. This 
organization is built around the interpretive principles and generalizations 
of physics. There is an unfolding sequence in the thirty-eight thought pro- 
voking questions which form the basis for the answers that are brought 
out in the discussions that follow, and the conclusions that are drawn. 
Each chapter is introduced by one of these questions. There are nine 
Units that divide the physics course into two 300 page halves. The first 
five Units cover Mechanics and Heat, and the last four Units cover Sound, 
Light, Electricity, Magnetism, Electronics, and Nuclear Changes and Con- 
trol. Lists of questions of fact and understanding and thought and applica- 
tion, lists of interesting things to do, and interesting things to read as 
well as the excellent group A and B problems, and honor-credit problems 
7 the text very useful for study guidance and suggestive for laboratory 
work. 

Problem solving is illustrated and encouraged by sixty-one formulas set 
out in bold type, numbered, and explained in terms of sample problems 
used from the reading material of the text. The student is led to think 
with mathematical formulas. There are over four hundred diagrams and 
photographs that illustrate the problems studied. Fifty-two of these are 
photodiagrams, and over eighty are the black background type of dia- 
gram. Another aid to this problem solving method is the appendix which 
contains twelve tables of unusual values and relationships, and a glossary 
of over four hundred physical terms used in the text. 

This book of physics presents the practical side as well as the more purely 
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scientific phase of physical principles and generalizations. Some of the 
outstanding chapters of this text include Weather, Electronic Tubes in 
Radio, Illumination and Light Control, Air Conditioning and Heating, 
Refrigeration and Food Processing, and Nuclear Changes and Control. 
The text is well bound and attractive. A number of my physics stu- 

dents who have examined this text have expressed themselves favorably 
concerning its general appeal and readability. 

Estit B. VAN Dorn 

George Washington High School 

Indianapolis, Indiana 


ESSENTIALS OF COLLEGE ALGEBRA AND MATHEMATICS OF INVESTMENT, 
by William Hart, Professor of Mathematics, University of Minnesota. 
Third Edition. Cloth. Pages vi+304+126. 14.522 cm. 1946. D. C. 
Heath and Company, Boston, Mass. Price $4.75. 


A combination of two previous works, Essentials of College Algebra, 
and Mathematics of Investment, intended for use by students of mathe- 
matics of investment. The author suggests a minimum preparation of two 
years of high school algebra as necessary to cover the algebraic material. 

In view of the obvious preparation for later work with investments, 
the author states that the algebraic topics have been selected on the basis 
of needs. However, examination of previous editions show little evidence 
of change of content or presentation, with the exception of the omission of 
topics on mathematical induction, partial fractions, infinite series, curve 
fitting, and logarithms. The latter are taken up in part three of the sec- 
tion on mathematics of investment as an auxiliary topic with little de- 
velopment or explanation of use. 

The section on mathematics of investment is divided into three parts: 
part one, annuities certain and applications; part two, life annuities and 
insurance; part three, approximate number use, logarithms, and a con- 
densation of previous algebraic work on progressions. Improvements over 
previous editions include change of order of presentation of annuities cer- 
tain and changes in notation and emphasis for life annuities and insurance. 
The latter provides for a greater correlation with present day actuarial 
practice. 

The tabular section is most complete, and reads easily, The compound 
interest tables contain a greater than usual number of entries for many 

‘small rates to be used in connection with interest compounded on a 
monthly basis. 

The chief feature of this text appears to be the combination of two pre- 
viously separate texts into one volume. 

W. K. McNaBB 


Hockaday Jr. College 
Dallas 6, Texas 


ANALYTIC GEOMETRY, by Frederick H. Steen, Ph.D., Professor of Mathe- 
matics, Allegheny College, and Donald H. Ballou, Ph.D., Assistant Pro- 
fessor of Mathematics, Middlebury College. Second Edition. Cloth. Pages 
vii+234+10. 14.522 cm. 1946. Ginn and Company, Statler Building, 
Boston, Mass. Price $2.50. 


The second edition of a text written to a reasonable level of student 
understanding and accuracy. A well unified approach is made to a mean- 
ingful content, with emphasis upon the twin concepts of directed distance 
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and slope of a line. The treatments of division of a line segment, loci, and 
normal equation of a line differ from the usual approach, and are done in 
a general algebraic manner which yields a maximum of understanding to 
the student. Sets of oral questions are given at appropriate intervals. 
These, together with the problems, are well organized so as to offer a 
medium of learning in themselves. The problem material is ample and 
appears to be well chosen, both for drill and general applicative purposes. 
Answers are furnished in the back for all problems. 

The section on second degree equations treats each general type as a 
whole, with translation and rotation of the axes used in each case to de- 
velop the complete general equation form. Noteworthy is the use of funda- 
mental transformation theorems throughout the section. Many varied 
and practical applications are given for each type. The general relation of 
second degree equations as both conic sections and loci of the directrix-foci 
type are shown, but all development is done in terms of traditional proper- 
ties. The general use of axes rotation is done algebraically in terms of 
slope of the rotated axes determined from coefficients of the original equa- 
tion.The trigonometric formulas are also shown, but are not used as 
general methods. 

Sections on higher plane curves, parametric equations, and polar co- 
ordinates complete the plane geometry section, with emphasis upon curve 
properties and sketching. The balance of the book introduces coordinates, 
line, and surface relations of solid geometry. 

The appendix includes topics on curve fitting with empirical equations 
and a four place logarithm table. The index is extensive and useable. 

As stated in the author’s preface, “their desire that it will be used by 
students in more than a superficial manner” appears to be well fulfilled 
since the text is far more than the usual collection of mechanical theory 
development, illustrative examples, and problems to be solved in a 


parallel manner. 
W. K. McKNaABB 


MATHEMATICS IN ACTION, Books One, Two, and Three by Walter W. Hart, 
Author of Mathematics Textbooks, Formerly Associate Professor of 
Mathematics, School of Education, University of Wisconsin; and Lora 
D. Jahn, Principal, Junior School, Number One, Trenton, New Jersey. 
Cloth. Book One, Pages xi +340. Price $1.28. Book Two, Pages ix +324. 
Price $1.36. Book Three, Pages ix +438. Price $1.52. 13 X20 cm. 1947. 
D. C. Heath and Company, 285 Columbus Avenue, Boston 16, Mass. 


Since it would not be particularly illuminating to comment editorially 
on an already successful set of junior high mathematics texts, this review 
will direct itself chiefly toward the changes that appear in the second 
editions. 

The three books contain the typical well-rounded content of the modern 
junior high mathematics texts. Besides displaying a satisfactory progres- 
sion of arithmetic topics of a formal nature, the books contain an adequate 
share of socialized mathematics, intuitive geometry, and elementary alge- 
bra. Book Three contains enough algebra to meet ninth grade requirements. 
The texts are written so that they can be studied independently or in 
sequence. 

The changes in the second editions of these texts seem to be generally 
as follows: outmoded prices and other data brought up to date, greater 
provision of optional material for more capable pupils, minor changes in 
teaching technique, adjustment of content to grade level, adjustment of 
content to pupil interest, and minor changes in style for clarity. The aggre- 
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gation of these changes have undoubtedly resulted in improvement and 
probably justify a second edition, although it is doubtful whether new 
editions can keep up with the cost of living. 

It is gratifying to find that these texts are not afraid to present a rule 
to be learned, a table to be memorized, or some drill problems for review. 
In Book One there are many socialized applications that many adults 
would profit by. For instance, that usually undecipherable adult docu- 
ment—the railroad timetable, can be found on page 305 with many inter- 
esting problems accompanying it. 

The writer questions whether the entire socialized content of a junior 
high mathematics text must be justified on the basis of pupil interest 
_and need. Pupils are not apt to feel vitally and personally concerned with 

such topics as insurance, public taxation, and investment, and yet these 
‘topics can be well taught, some motivation can be achieved, and value 
‘derived from their inclusion in the course. With the delay of manhood, and 
the prolongation of adolescence by compulsory schooling, much would be 
stripped from the curriculum if each topic had to be justified on the basis 
of immediate pupil use. A good set of mathematics texts, such as those 
being reviewed, must be supplemented by a skilled teacher who will 
supply the necessary motivations. 
SHELDON S. MYERS 
Western State High School 
Kalamazoo, Michigan 


NEw TRIGONOMETRY INCLUDING THE ELEMENTS OF SPHERICAL TRIGO- 
NOMETRY, by Virgil S. Mallory, Professor of Mathematics and Instructor 
in the College High School, State Teachers College, Montclair, New 
Jersey. Cloth. Pages vii +264. 13x19 cm. 1947. Benj. H. Sanborn & 
Company, 221 East 20th Street, Chicago 16, Ii. 


This is a high school textbook. There are nine chapters which include 
the following as principal topics: angles and functions of angles, solution 
of right triangles, logarithms, trigonometric analysis, solution of oblique 
triangles, other uses to trigonometry, the slide rule, and spherical trigo- 
nometry. The various chapters are sub-divided into appropriate topics. 

The author has given good explanations of the various topics and has 
made a serious attempt to show the connection which exists between 
them. By his exercises and problems he had developed a text which, in the 
opinion of your reviewer, should catch and hold the interest of the student. 
The problems are varied both in kind and in difficulty so that the teacher 
of this course should be able to select and assign problems according to the 
range of abilities of his class. There are also certain optional topics which 
the better students will find quite interesting. At the end of each chapter 
there is a set of review questions to check the understanding of the stu- 
dent upon the various phases of that unit. There is also a cumulative 
sot which includes problems from all chapters studied up to the time of 
the test. 

The chapter which explains the use of the slide rule is one which is not 
usually found in a trigonometry book, but the explanation of the principle 
and use of the slide rule is very good, its use being explained not only for 
ordinary computation but also for solution of triangles. 

Tables are given to enable one to solve the problems, including a table 
of squares and square roots, logarithms, natural functions and logarithmic 
functions and logarithms. These are four-place tables and the author 
explains that these are sufficient for accuracy to the nearest minute. 


= 


‘if 
ff 
ay 
1 
* 


676 SCHOOL SCIENCE AND MATHEMATICS 


At least one other phase of the book should be mentioned, that is, the 
section on approximate computation which gives a good explanation of this 
principle. Illustrations although not numerous are appropriate and help 
to explain the text and there are several historical notes which should add 
to the appreciation of the subject. This book should be well liked by those 
who study trigonometry. 

ALBERT R. MAHN 
Broad Ripple High School 
Indianapolis, Indiana. 


COLLEGE ALGEBRA, by Thurman S. Peterson, Ph.D., Associate Professor 
of Mathematics, University of Oregon. Cloth. Pages viii+334. 12.520 
cm, 1947. Harper and Brothers, 49 East 33rd Street, New York 16, N. Y. 


This text covers in manner and content what might be called traditional 
college algebra, with some additional material on applied topics. The scope 
of this material is illustrated by a chapter of fifteen pages on statistical 
methods and one of thirteen pages on interest and annuities. In the opinion 
of the reviewer the attempt to cover such material has resulted in a treat- 
ment entirely too brief to be of great service. 

The author is to be commended for his rigorous treatment of definitions. 
Restrictions are clearly stated—for example the exclusion of the base 
equal to zero in defining fractional and negative exponents. It is clearly 
stated that zero factorial is defined as equal to unity, with a reason for such 
definition. 

The scope of the material may be in part indicated by the fact that 
material is included on the topics of infinite series; partial fractions; in- 
equalities; determinants of any integral order (including a discussion of 
eliminants). 

There is an ample supply of problems with answers to odd numbered 
exercises. Answers to even numbered exercises are available. 

Tables include powers and roots; trigonometric functions; four place 
logarithms; brief tables of compound amount, present value, present value 
of an annuity, amount of an annuity, periodic payment of an annuity; 
and an American experience tables of mortality. 

No misprints were noted. The size of type used produces a crowded ap- 
pearance on some pages. 

Cecit B. READ 
University of Wichita 
Wichita, Kansas 


SEVERAL HUNDRED MOTHS EMERGE FROM 
ONE COCOON 


Cocoons the size of a football have been found in Africa. But instead of 
producing one gigantic moth, these silken pouches may yield 300 or 400 
moths, each with a wingspread of only a couple of inches. 

The largest of these cocoons may weigh as much as a pound, states Dr. 
James P. Chapin, associate curator of birds, the American Mueum of 
Natural History. They are spun by caterpillars apparently so sociable that 
they enclose themselves in one large envelope when about to pupate. 

Strong, but not lustrous, the threads can be utilized for some fabrics, for 
sewing-silk and for cable insulation. 
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